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PROFESSOR  OF  ANATOMY  IN  THE  UNIVERSITY 


OF  GLASGOW, 


Dear  Sir, 

When  this  volume  firft  appeared, 
you  mentioned  to  me  fome  doubts  concerning 
the  office  which  I had  afcribed  to  the  Euftachian 
valve*  You  propofed  to  publiffi  fome  critical 
obfervations  on  this  part  of  my  Book,  and,  with 
a liberality  becoming  our  common  profeffion, 
and  your  high  ftation  in  it,  you  fpoke  of  ad- 
dr  effing  thofe  ftri£tures  to  myfelf, 


It  is  no  fmall  gratification  to  me,  that  I have 
it  now  in  my  power  to  prefent  a new  Edition  of 
this  Volume,  imperfect  as  it  is,  to  one  who  allows 
it  fome  merit,  while  he  is  yet  not  infenfible  to  its 
defeats, 
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I believe 
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I believe  you  will  accept  with  pleafure  this 
flight  teftimony  of  refpeft  and  efteem,  from  one 
who  can  have  no  motive  but  refpedi  and 
dbeem  for  profeffing  himfelf  in  this  particular 
manner 

Your  moft  faithful  and  obedient 

Humble  Servant, 

JOHN  BELL, 
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PREFACE, 


This  volume  confifts  of  two  parts ; the  Ana^ 
tomy  and  Phyfiology  of  the  Heart— the  Ar«* 

- t 

rangements  and  Defcriptions  of  all  the  Arteries 
of  the  Body, 


The  difcovery  of  the  circulation  of  the 
has  been  always  regarded  as  one  of  the  mo  ft 

i 

important,  and  has  been  ranked  rather  with  the 
great  dodfrines  of  philofophy,  than  with  the 
little  difcoveries  in  our  peculiar  fcienee ; it  has 
been  boafted  of  by  our  countrymen,  and  much 
coveted,  and  often  claimed,  by  ftrangers.  The 
difcovery  is  mod  ingenious  and  beautiful,  and  is 
the  foundation  of  all  that  phyficians  have  thought 
or  pradtifed,  right  or  wrong,  ufeful  or  deftrue^ 
live,  ever  fince. 


How  the  well-proved  dodtrines  of  Harvey 
were  perverted  ; what  new,  ftrange,  mo  nitrous* 
and  impoflible  circles  his  antagonifts  contrived 
for  the  blood  it  were  tedious  to  relate ; but  it  is 

a 3 moft 


PREFACE* 


VI 

moft  natural  to  mention  why  his  do&rines  were 
oppofed.  It  was  the  univerfal  opinion  in  thofe 
days,  that  the  blood  was  formed  in  the  liver,  and 
fent  out  from  it  by  all  the  veins  to  nourifh  the 
body,  proceeding  outwards  during  the  day,  and 
returning  by  night.  The  old  phyficians  had 
thus  entered  into  a train  of  thinking  which  it 
was  not  eafy  to  change  : thefe  notions  about  the 
blood  Were  become  great  and  important  dec- 
lines, and  had  defeended  to  them  from  their 
oldeft  teachers,  with  many  weighty  depen- 
dencies, conclufions,  and  rules  of  practice  iffuing 
from  them : they  were  as  articles  of  faith  which 
it  was  a herefy  to  for  fake ; and  it  was  eafy  to 
forefee,  that  fhould  the  Harveian  dodtrine  pre- 
vail 5 fhould  it  be  once  completely  proved  that 

i 

the  blood  moved  outwards  along  the  arteries  and 
returned  only  by  the  veins  ; then  all  the  reafon- 
ings  of  the  phyficians  would  be  confounded ; 
their  theories  embracing  the  whole  body  of 
pliyfic  difturbed  ; their  fyfterii  of  practice  entirely 
overthrows! ; and  all  that  they  had  written  tiiem- 
felves,  and  all  the  ancient  books  which  they  had 
read  with  fo  much  diligence  (for  they  were 
really  learned) ; all  that  they  had  ever  been  proud 
of ; was  to  be  wiped  out  from  the  thoughts  of 
that  and  of  all  fucceeding  ages ! 


But 
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But  the  do&rine  of  Harvey  did  at  laft  pre« 
vail,  difpelled  thofe  idle  dreams  of  humours 
and  temperaments,  and  fpirits,  and  blood ! of 
the  blood  conco&ed  in  the  liver,  and  moving 
outwards  along  the  veins  to  nourifh  the  body  9 
of  the  blood  moving  outwards  during  all  the  day* 
and  returning  by  night ; of  the  arteries  carrying 
air  only  or  vital  fpirits,  to  animate  the  fyftem  by 
mixing  with  the  blood,  while  the  veins  alone 
conveyed  the  proper  blood.  Yet  this  theory  of 
the  illuftrious  Harvey  introduced  general  doc- 
trines more  mifchievous  in  all  their  confe- 
quences  than  thofe  which  had  juft  vanifhed  : 
as,  that  the  blood  was  compofed  of  particular 
globules,  the  larger  globules  of  fmaller  ones, 
and  thefe  again  of  globules  of  a third  feries 9 and 
that  the  arteries  were  fo  proportioned  to  the 
diameters  of  thofe  globules,  and  defcended  by 
fteps  fo  regular  and  uniform,  that  each  kind  of 
artery  had  its  peculiar  globule  which  it  received 
with  eafe,  while  others  wrere  rejected  ; or,  if  un« 
happily  driven  by  a too  violent  adion  into  vef- 
fels  which  they  did  not  fuit,  were  arrefted  in 
their  progrefs  ; and  produced  either  fome  local 
inflammation  or  fome  univerfal  difeafe.  Thefe 
are  the  once  famous  dodrines  of  Malpighi, 

a 4 Boerhaave^ 
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Boerhaave,  and  *all  the  great  men  of  their  day  ; 
and  which  they  dilated  into  various  forms,  and 
adorned  with  the  fine  words  of  lentor,  remora^ 
error  loci. 

To  thefe  fucceeded  the  mechanical  phyficians^ 
who,  by  unintelligible  problems  of  mathematics 
and  algebra  (reafonings  which  were  ill-founded 
in  tfeir  principles,  even  had  the  calculations 
heen  corred),  pretended  to  eftimate  the  force  of 
the  heart,  the  velocity  of  the  blood,  the  power 
of  the  arteries,  the  ftrength  of  the  veins,  and  the 
ihape  and  fize  of  each  fecreting  orifice,  accord- 
ing to  the  fecretion  which  it  had  to  perform. 
Thefe  were  the  dodrines,  thefe  the  difcoveries, 
which  rendered  famous  the  names  of  Bellini, 
Pitcairn,  Keil,  Hales,  and  other  mechanical  phy~ 
ficians,  whofe  books  are  gone  u to  the  vault  of 

all  the  Gapulets.” 

§ 

The  chemifts  next  foon  turned  their  thoughts^ 
from  the  vain  fearch  after  the  univerfal  folvent 
and  the  philofopher’s  ftone,  to  pharmacy  and  the 
ufeful  arts.  By  the  abilities  and  induftry  of 
Newman,  this  branch  began  to  afilime  the  more 
refpedabie  appearance  of  a ufeful  art;  it  began 

to 
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to  be  allied  to  fcience,  and  its  connection  with 
medicine  was  found  to  be  of  the  moft  dired  and 
important  nature. 

Having  analyfed  the  materials  of  the  druggift, 
the  chemifts  proceeded  to  analyfe  the  parts  of 
the  human  body  to  which  thofe  medicines  were 
to  be  applied  : but  from  this  rational  commence- 
ment followed  one  of  the  moft  trivial  of  all  the 
miferable  dodrines  with  which  our  fcience  has 
been  difgraced  ; for  as  the  chemifts  had  already 
explained  the  properties  of  the  falts,  metals, 
earths,  and  of  all  adive  fuhftances,  by  the  angles, 
cubes,  or  other  forms  which  they  faw  their  par- 
ticles aflame,  they  foon  perfuaded  themfelves 
that  fuch  forms  as  cubes,  wedges,  fpicute,  &c» 

exifted  in  the  blood ; and  acid  and  alkaline  hu- 
mours, fharp,  corrofive,  irritating,  and  pointed 
particles,  were  the  terms  in  which  they  ’ ex- 
prefled  their  moft  admired  theories  j and  acids, 
alkalis,  and  metals,  and  medicines  for  rounding 
the.  pointed  particles,  or  obtunding  (as  they 
termed  it),  or  fheathing,  or  covering  the  acrimo- 
nious humours,  were  their  chief  preventatives 
and  cures,  > 


Always 
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Until  the  prefent  day  this  fault  has  pervaded 
all  the  great  theories,  that  in  defcribing  our  vef~ 
fels  phyficians  have  continued  to  ufe  the  language 
of  hydraulics  and  hydro ftatics ; of  a-philofophy 
applicable  only  to  rigid  tubes  : in  fhort,  in  de« 
fcribing  the  living  fyftem,  they  have  forgotten 
that  it  was  endowed  with  life. 

We  alfo  may  have  erred  in  our  turn  : but 
with  whatever  degree  of  contempt  we  may  view 
the  doctrines  of  thefe  older  authors  ; or  however 
fucceeding  generations  may  be  amufed  with 
ours — (till  this  is  plain,  that  the  moll  important 
fads  in  all  anatomy,  and  the  chief  dodrines  of 
the  human  body,  muil  always  accompany  the 
explanation  of  thofe  two  great  fundions  of  the 
heart  and  lungs.  Of  courfe  the  conftitution  of 
the  blood;  the  chemiftry  of  airs;  our  depend- 
ence,  fo  inceffant  and  immediate,  upon  the  at- 
mofphere  in  which  we  live  ; the  various  and 
lingular  ways  by  which  the  foetufes  of  different 
creatures,  or  the  creatures  themfelves,  according 
to  their  peculiar  modes  of  life,  draw  their  exift- 
ence  from  the  atmofphere  ; the  various  kinds 
of  circulation  by  which  this  air  is  diftributed 
through  the  fyftem  of  each  ; the  effeds  of  air 

particularly 
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particularly  upon  our  body ; and  the  effedls  alfo 
of  accidents,  deformities,  and  difeafes  in  thofe 
prime  organs~all  this  wide  circle  of  phyfiology 
belongs,  in  the  ftrideft  and  cleareft  fenfe,  to  the 
anatomy  of  the  heart.  For  one  chief  purpofe  in 
ftudying  the  anatomy  of  the  human  body  is  to 
underftand  its  functions,  and  to  compare  them 
with  thofe  of  other  creatures,  till  we  arrive  at  laft 
at  fome  diftant  conception  of  the  whole  ; of  the 
various  ftrudtures  of  animals  and  vegetables ; and 
of  the  various  functions  which  in  each  of  thefe 
daffies  fupport  life,  and  a&ion,  and  through  it 
the  principle  of  life* 

There  is  no  occafion  on  which  this  defire 
of  knowledge,  this  willing  admiration  of  the 
wonders  of  nature,  is  fo  ftrong  as  on  firft  ftu- 
dying the  functions  of  the  lungs  and  heart ; 
for  upon  the  conjoined  offices  of  the  heart  and 

lungs  all  perfect  life  feems  to  depend.  And  how 
univerfal  thefe  two  functions  are  ; how  neceffary 
to  the  fupport  of  the  greater  animals  ; how  eflen- 
tial  alfo  to  the  conftitution  of  the  meaneft  infedfc 
“it  fhall  be  my  bufmefs  to  explain. 

The  knowledge  of  the  arteries  again  bears 
along  with  it  the  whole  anatomy  of  the  human 
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body.  The  nerves  accompany  the  arteries  ; the 
lymphatics  and  veins  twine  round  them  ; the 
glands  and  various  organs  are  compofed  of  them. 

The  intimate  ftrudture  of  parts  is  known  only 

,i  • 

by  underftanding  the  forms  of  their  Veflels ; and 
as  each  individual  part  is  nourifhed  by  arteries^ 
he  who  has  ftudied  the  arteries  thoroughly^ 
knows  the  whole® 

But  to  the  furgeon  the  knowledge  of  the  ar- 
terial fyftem  is  valuable  beyond  all  calculation 
or  belief.  He  performs  no  operation  in  which 
arteries  are  not  engaged ; he  cures  no  great 
wound  in  which  arteries  are  not  fir  ft  to  be  tied  ; 
he  enters  into  no  confutation  in  which  the  ar- 
teries are  not  firft  fpoken  of.  Without  a know- 
ledge of  the  arteries  he  can  neither  think  fenfibly 
nor  a£t  fafely. 

Moft  unhappily  all  this  comes  to  be  known 
only  at  that  period  of  life  when  the  deepeft  con- 
viction can  produce  only  fear  and  perplexity* 
forrow  and  regret.  Yet,  ftrange  to  tell,  there  is 
no  fuch  convi£tion  ; no  regret,  no  irrefolution,  no 
perplexity,  is  ever  feen ! A furgeon,  as  ignorant 
pf  the  blpoch veflels  as  of  every  other  point  of 

anatomy* 
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anatomy,  fhall  proceed  in  his  operations  with  a 
forwardnefs  and  boldnefs  terrible  to  thofe  who 
know  the  danger  ; yet  with  a fticcefs  and  good 
fortune  exceeding  all  belief 

The  caufes  of  all  this  are  very  plain.  A re- 
laxation in  the  difcipline  of  the  fchools  is  the  firfl 
caufe — an  indifference  to  anatomy,  fo  marked 
and  pointed,  that  an  anatomical  thefis  in  this 
country  was  never  known.  Every  young  man 
efpecially  fears  the  difficulty  of  this  part  of  ana- 
tomy, and  fhuns  it.  He  is  not  duly  imp  re  fled 
with  fuch  a high  fenfe  of  its  importance  as  to 
make  labour  pleafant ; and  when  he  Is  advanced 
to  practice,  he  takes  comfort  daily  from  the  mif- 
takes  and  ignorance  of  others.  A fiender  confo- 
lation ! to  fee  exemplified  in  others  the  faults  and 
dangers  to  which  we  ourfelves  are  expofed. 

If  thefe  negligeneies  may  ftand  excufed  on 
any  account,  it  is  on  this  only,  That  anatomifts 
have  been  accuftomed  to  write,  not  for  the  Pub- 
lic, in  plain  and  fimple  language,  but  for  each 
other,  in  an  unknown  tongue.  By  this  I mean 
not  a foreign  or  a dead  language,  but  a peculiar 
ftyje  and  phrafe  which  no  one  can  underhand 

i r 
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unlefs  he  be  initiated;  iinlefs  he  have  ftudied 
the  fcience  itfelf  fo  intenfely,  that  he  has  alfo 
learned  the  jargon  in  which  it  is  conveyed : in 
Ihort,  no  one  but  a thorough  anatomift  can  un- 
derhand the  language  of  anatomy  nor  can  even 
he  underhand  it  without  fome  labour,  Anatomihs 
have  buried  their  fcience  under  the  rubbifh  of 
names ; there  is  not  a difficult  or  hard  founding 
“word  upon  which  they  have  any  claim,  that 
they  have  not  retained : they  have  choked  their 
fubjedt  with  ufelefs  minutiae,  they  have  polluted 
their  language,  by  transferring  to  it  from  Latin 
many  words  which,  by  their  continual  inflec- 
tions in  that  language,  were  beautiful ; while 
their  unvaried,  uncouth  termination  in  ours, 
is  barbarous  in  the  utterance,  while  it  tends  but 
to  interrupt  and  puzzle  the  fenfe : “ They  have 
impreffed  into  the  fervice  of  their  fcience  a great 
many  poor  words  that  would  get  their  habeas 
corpus  from  any  court  Chriftendom.’3 

An  anatomift,  for  example,  will  defcribe  an 
artery  as  u going  to  the  radial  edge  of  the  fecond 
metacarpal  bone;  then  fupplying  the  abduftor 
and  flexor  mufcles ; then  going  along  the  bone 
of  the  firft  phalanx,  feated  upon  this  fecond 
13  metacarpal 
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metacarpal  bone,’5  with  many  other  diftortions, 
ambiguities,  and  little  contrivances,  to  conceal 
(as  one  would  believe)  that  he  is  defcribing  fo 
fimple  a matter  as  the  artery  of  the  forefinger  ; 
which  the  reader  at  laft  finds  out  either  by 
fome  lucky  chance,  or  by  refle&ing  how  many 
metacarpal  bones  there  are ; and  then  reckon- 
ing them  firft  forwards  and  then  backwards, 
that  he  may  be  fure  which  it  is  that  the  author 
means ; for  his  author  may  count  from  the  little 
finger  towards  the  thumb,  or  from  the  thumb 
towards  the  little  finger,  or  he  may  have  a fancy 
of  leaving  out  the  thumb,  and  reckoning  only 
four.  What  mult  be  the  furprife  of  any  well* 
educated  young  man  when  he  reads  in  thofe 
books  which  he  muft  ftudy,  of  the  regions  of  the 
elbow  or  thumb,  or  fore-finger  ? And  if  an  ana- 
tomift  underftands  fuch  things  with  difficulty^ 
how  diftreffing  muft  they  be  to  the  ftudent  ? 

This  is  the  fcholaftic  jargon  which  has  fo  long 
been  the  pride  of  anatomifts  and  the  difgrace  of 
their  fcience ; which  has  given  young  men  a 
diflike  for  the  molt  ufeful  of  all  their  ftudies; 
and  which  it  is  now  full  time  to  banifh  from  our 
fcjrools,  Thefe  are  the  authors  who  avoid  plain- 

nefs 
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nefs  as  if  it  were  meannefs  ; who  are  ftudious  of 
hard  words  as  if  they  conftituted  the  perfection 
of  fcience  : u it  is  their  trade,  it  is  their  myftery, 
to  write  obfcurely;”  and  full  forely  does  the 
ftudent  feel  it. 

Want  of  arrangement,  again,  has  ftill  worfe 
effeCts.  Confufion  is  a monfter  in  fcience ; 
and  Thomfon  has,  in  his  Man  of  the  Moon,  de- 
fcribed  fueh  a thing  with  great  fpirit  and  life  2 
15  A creature,  if  that  may  be  called  a creature 
which  had  no  fhape  nor  form,  next  rolled  to- 
wards him,  approaching  ftill  nearer  and  nearer, 
and  by  various  glances  and  movements  feemed 
to  indicate  a fympathy  with  man  : it  was  a rude 
unformed  mafs ; legs  and  arms,  fingers  and  toes, 
and  membranes  and  glands,  and  entrails  and 
teeth,  were  blended  into  one  abominable  mafsd' 

If  I fliould  tell  my  reader  that  there  are  very 
nearly  one  thoufand  arteries  in  the  body,  going 
promifcuoufly  to  bones,  ligaments,  bowels,  and 
glands,  mufcles,  and  nerves,  to  a thoufand  uncon- 
nected difficult  parts,  all  of  which  he  muft  know 

by  name,  how  would  he  be  affeCted  ? But  when 

( 

I obferve,  that  thefe  go  to  the  neck,  the  head, 

the 
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the  arm,  the  leg,  he  begins  to  fee  this  confufion 
of  mufcles,  and  glands,  and  bowels,  vanifh,  and 
to  perceive  that  all  thefe  arteries  may  be  life- 
fully  and  very  fimply  arranged.  When  he  is 
next  taught  to  know  the  courfe  of  each  greater 
artery,  and  the  parts  in  which  each  divifion 
and  branch  of  it  lies,  he  perceives  clearly  that 
the  parts  through  which  it  runs,  as  the  arm-pit^ 
neck,  or  groin,  muft  limit  and  regulate  the  num- 
ber of  its  branches,  and  give  to  each  twig  even 
an  appropriate  place  and  name  : When  next  the 
whole  arterial  fyftem  is  marked  and  chalked  out 
for  him  in  different  portions ; when  there  are 
points  of  peculiar  importance  fet  apart  which  he 

■t 

is  charged  to  learn  with  particular  care— he  fees 
a good  end  in  all  this  toil ; he  begins  with  cou- 
rage, and  gets  forward  eafily ; it  becomes  an 
interefting,  and  of  courfe  a pleafing,  tafk.  But 
ftill  it  is  a tafk  : and  I entreat  the  young  ftudent, 
as  he  values  his  own  honour,  or  the  fafety  of 
his  friends,  not  to  bate  himfelf  one  iota  of  the 
whole.  Let  him  not  take  an  indolent  advantage 
of  thofe  arrangements,  which  are  meant  to  pro- 
mote his  induftry,  not  to  prevent  it.  Let  him 
not  read  only  concerning  the  greater  arteries, 
neglecting  the  fmaller  ones,  but  go  through  the 
whole  piece  of  anatomy  honeftly  and  fairly* 
He  will  no  doubt  forget  in  time  the  fmaller 
Vo L.  II.  b arteries  ; 
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arteries ; but  by  having  ftudied  even  them  with 
diligence,  he  muft  remember  the  great  and  im- 
portant arteries  with  a clearnefs  of  comprehen- 
iion  and  arrangement,  which  thofe  who  have 
not  gone  thus  honeftly  through  the  whole  ftudy 
can  never  attain.  Let  him  alfo  remember, 
that  ftudies  like  thefe,  well  performed  during 
his  early  years,  do,  like  paft  dangers,  or  the 
remembrance  of  good  deeds,  give  an  eafe  and 
pleafure  to  his  after  life. 

The  arteries,  I will  now  venture  to  fay,  fhould 
be  with,  the  large  on  as  familiar  as  his  name  ; 
and  there  Is  no  argument  which  proves  it  more 
ftrongly  than  this,  that  a man  of  real  learning, 
of  fterling  good-fen fe,  of  a clear  head  and  Heady 
hand,  a man  accomplished  in  all  other  refpedts, 
and  fitted  by  nature  and  genius  for  performing 
the  mod  difficult  operations,  if  yet  he  want  this 
part  of  knowledge,  may,  in  one  unhappy  mo- 
ment, do  things  which  he  muft  think  of  with 

i, 

horror  during  all  his  life.  I know  well  how 
little  fuch  accidents  are  thought  of,  when  at  laft 
the  evil  day  comes.  A furgeon  hardly  believes 
this  ftridt  knowledge  of  the  arteries  to  be  fo 
great  a point.  In  the  midft  of  an  operation, 
or  in  a common  wound,  it  gives  him  no  concern 

to 
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to  fee  arteries  bleed  which  he  did  not  look  for ; 
nor  has  he  great  relu&ance  to  drive  his  needle 
among  parts  which  he  does  not  know.  An  artery 
bleeds,  and  he  looks  for  it  ; he  calls  out  at  laft 
to  fcrew  the  tourniquet,  and  it  ftops ; the  tour- 
niquet is  loofened  again,  and  again  it  bleeds ; 
again  the  fcrew  is  tightened  on  account  of  the 
lofs  of  blood ; he  experts  to  ftrike  the  artery  ; 
he  is  accuftomed  to  ftrike  it,  not  by  knowing 
where  it  lies,  but  by  feeing  it  bleed  : at  laft 
fome  lucky  dab  of  the  needle  fucceeds,  or  per- 
haps from  faintnefs  of  the  patient  the  bleeding 
ceafes : the  furgeon  is  relieved  from  his  prefent 
anxiety  5 but  in  a few  hours  he  is  called  back 
to  this  fcene  of  confufion  and  difmay  : yet  at 
laft  the  bleeding  is  fomehow  or  other  mattered  ; 
and  thus  he  gets  on  through  all  his  difficulties, 
accident  after  accident,  operation  after  operation, 
till  at  laft  he  almoft  forgets  that  anatomy  was 
a branch  of  his  education,  or  the  knowledge 

of  blood-veffels  necefiary  in.  operations  cr 
wounds. 

I will  not  fay  that  a man  cannot  fupprefs  a 
bleeding  from  a wound  in  the  arm,  becaufe  he 
is  not  acquainted  with  the  anatomy  of  the  arm  ; 
but  this  finely  I may  be  allowed  to  fay,  that  it  is 

be  a piece 
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a piece  of  knowledge  which  at  all  times,  but 
efpecially  in  thofe  circumflances,  can  do  no  harm; 
and  that  if  you  leave  a patient  to  choofe  betwixt 
two  furgeons,  one  {killed  in  the  knowledge  of 
arteries,  another  knowing  them  only  by  feeing 
them  fpout  out  blood,  it  is  eafy  to  foretei  where 
his  choice  will  fall. 

Perhaps  fome  will  be  fo  hardened  as  to  fay, 
44  and  yet  we  feldom  hear  that  patients  die  of 
bleeding.”  Is  it  then  a merit  that  your  patient  is 
not  plainly  killed  ; that  he  does  not  expire  under 
your  hands  ? fs  it  nothing  to  lofe  blood  from  day 
to  day  ? Is  it  nothing  that  your  patient  is  re- 
duced to  extreme  weaknefs,  fuffering  every  thing 
but  adtual  death  ? Is  it  nothing  that  he  lies  with 
tourniquets  round  the  limbs  in  fear  and  anxiety, 
attended  by  young  furgeons  appointed  to  watch 
that  bleeding,  which  may  burft  out  while  the 
patient  turns  in  bed,  and  aeftroy  him  in  one  mo- 
ment ? Is  it  nothing  to  have  frefh  incifions  and 
new  fearchings  for  the  artery  to  endure?  — 
Thefe  are  real  difficulties  and  dangers,  and 
they  ffiould  be  provided  for  ; our  honour  as  well 
as  our  duty  requires  it.  Bleeding  from  a great 
artery  is  to  the  patient  the  greateft  danger : the 
very  report  of  an  ill  accident  is  to  the  furgeon 

(though, 
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(though,  God  knows,  he  may  be  blamelefs)  the 
greateft  difgrace  ; and,  laftly,  though  it  fhould 
not  be  fo,  his  taking  up  a bleeding  artery  dex- 
teroufly  and  quickly,  when  others  have  failed, 
is  a great  honour. 

When  we  think  of  all  the  important  confe- 
quences  of  being  thoroughly  verled  in  this  part 
of  anatomy,  they  crowd  upon  our  imagination 
more  in  number  than  can  be  even  named.  The 
furgeon  may,  indeed,  provide  for  the  arteries 
to  be  cut  in  a regular  operation,  by  confulting 
books ; but  when  he  is  called  to  a patient  bleed- 
ing and  faint,  perhaps  expiring,  that  perfon 
mull  live  or  die  by  his  immediate  fkill ! By 
his  fkill  he  will  obtain  the  good  opinion,  not  of 
ignorant  attendants  only,  but  of  the  profeffion  : 
and  by  a bold  and  fenfible  conduct  in  any 
difficult  fituation  he  may  give  them  a leffon  of 
real  ufe.  Let  us  but  for  a moment  think  of 
the  chances  of  thofe  wounded  in  war;— the 
alarming,  unthought-of  accidents  which  over- 
take us  daily  in  private  life  the  wounds  and 
hurts  which  workmen  receive  : — -let  us  refled 
on  all  the  kinds  of  aneurifm  both  in  the  heart 
and  arteries,  from  wounds,  from  blows,  from 
inward  difeafes  : — ’let  us  think  of  all  the  va- 
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rious  operations  in  which  arteries  are  con« 
cerned — and  then  declare  whether,  of  all  his 
ftudies,  the  young  man  fhould  not  value  that 
mo  ft  which  makes  him  fo  immediately  and 
eminently  ufeful. 
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BOOK.  L 

OF  THE  HEAR T. 


CHAR  I. 

OF  THE  MECHANISM  OF  THE  HEART® 

T fie  heart  is  placed  nearly  in  the  centre  of  the  hu« 
man  body,  and  is  itfelf  the  centre  of  the  circulating 
fyftem.  The  fyftein  of  veflfds,  which  it  excites  and 
moves,  confifts  of  arteries  and  of  veins; —the  arteries 
ad  with  great  ftrength,  with  a pulfation  like  that  of 
the  heart  itfelf,  and  convey  the  blood  over  all  the  body ; 
the  veins  are  in  greater  number,  exceedingly  large, 
pellucid  almoft  in  their  coats,  incapable  of  that  ener* 
getic  adion  with  which  all  the  fundions  of  the  arteries 
are  performed  ; they  return  the  blood  to  the  heart  with 
a flow,  equable,  and  gentle  motion^  and  depofite  at  the 
Yol.IL  1 ' right 
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OF  THE  MECHANISM 


right  fide  a quantity  of  blood  equal  to  that  which  is 
at  each  pulfation  driven  out  from  the  left.  The  heart 
is  placed  betwixt  the  arteries  and  the  veins,  to  regulate 
and  enforce  their  adtion  ; to  receive  the  blood  from  the 
veins  by  a How  dilatation,  and  to  reftore,  by  a fudden 
contraction,  that  force  which  the  blood  lofes  in  palling 
round  the  circle  of  the  body.  But  the  heart  has  alfo 
another  and  more  important  office  to  perform  ; for  by 
having  two  great  cavities  and  two  orders  of  velfels,  it 
performs  in  the  fame  inftant  two  circulations,  one 
for  the  lungs  and  one  for  the  body ; it  receives  from 
the  lungs  nothing  but  pure  blood,  it  delivers  out  to  the 
body  nothing  but  what  is  lit  for  its  ufes : and  this  puri- 
fying or  oxydation  of  the  blood,  and  this  excitement 
of  the  arteries,  are  two  chief  points  of  modern  phyfi- 
ology,  which  every  Hep  of  the  following  demonftration 
will  tend  to  explain. 

It  will  be  moll  eafy  to  conceive  at  firll  the  idea  of  a 
more  fimple  heart,  of  one  circle,  of  one  limple  circula- 
tion ; of  one  bag  for  receiving,  and  another  joined  to  it 
for  propelling,  the  blood.  Indeed  a heart  confills  merely 
of  thefe  elfential  parts ; a great  vein,  an  auricle,  a 
ventricle,  and  a great  artery  : of  a vein  which 
returns  the  blood  from  all  the  body ; of  an  auricle  or 
fmaller  bag,  which  receives  that  blood  and  retains  it  till 
the  aCtion  of  the  heart  is  relaxed  ; of  a ventricle  (which 
is  the  proper  heart),  ftrong,  mufcular,  very  irritable,  and 
eafily  excited,  into  which  the  auricle  pours  its  blood ; 
of  an  artery  which  is  allied  to  the  ventricle  in  ftrength 
and  aCtion  (as  the  auricle  is  to  the  vein  in  the  delicacy 
of  its  coats),  and  which  carries  on  the  blood  to  the  ex- 
tremities of  the  body  :~and  the  vein  and  artery  meet- 
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ing  in  ail  the  extremities  of  the  body,  like  various  branches 
of  one  tube,  the  whole  is  a circle,  and  the  heart  is  the 
central  power. 

If  an  animal  do  not  breathe,  its  fyftem  will  be  what 
I have  now  defcribed ; it  will  have  but  one  vein,  one 
auricle,  one  ventricle,  one  artery ; it  will  have  one 
fimple  heart : but  with  us,  and  other  breathing  ani- 
mals,  it  is  not  fo ; and  I am  now  to  defcribe  a 
more  complex  and  curious  circulation.  For  fuppofe 
this  blood,  fo  eflential  to  our  exigence,  to  have  in  it 
fome  principle  of  life,  which  is  continually  loft,  that 
principle  muft  be  continually  renewed  : the  hearty 
which  fills  the  arterial  fyftem,  muft  not  be  taken  from 
its  appointed  office,  nor  difturbed ; nature  appoints  a 
fecond  heart,  which  belongs  entirely  to  this  molt  im- 
portant of  all  functions,  viz.  renewing  the  blood  ' and 
it  may  be  renewed  in  many  various  ways.  It  might, 
for  example,  circulate  in  fome  peculiar  vifcus  like  the 
liver  or  fpleen  ; in  the  foetus  it  does  circulate  in  fuch 
a mafs,  for  the  placenta  is  a thick  and  flat  cake,  whofe 
office  we  know  to  be  equivalent  to  that  of  the  lungs, 
but  whofe  ftru&ure  we  do  not  underhand  : in  the 
chick  we  fee  its  blood  circulating  over  the  yolk  (for 
the  yolk  is  inclofed  within  the  membranes  of  the  urn 
hatched  chick),  and  we  perceive  the  blood  redder  as 
it  returns  to  the  heart,  and  plainly  changed : in  ftfh 
we  find  the  blood  circulated  over  the  gills,  expofed 
thoroughly  to  the  water  in  which  they  fwim,  and 
thus  the  gills  perform  to  them  the  fun&ion  of  lungs, 

Put  in  all  breathing  creatures,  the  lungs  do  this  of- 

• 

fice  ; the  lungs  are,  next  to  the  heart  itfelf,  eflfential  to 
|ife  i in  thole  who  die  from  bleeding,  we  can  perceive 
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from  the  livor  of  the  face,  from  the  fobbing  and 
ftruggles  of  the  cheft,  from  the  regular  convulfive 
fighs  or  thofe  creatures  which  are  butchered,  rathe? 
a defire  for  air  than  a want  of  blood.  It  is  for  the 
purpofe  of  this  fecond  circulation  that  nature  has  ap- 
pointed in  every  breathing  creature  two  hearts,  a 
heart  for  the  lungs,  and  a heart  for  the  body  ; two 
veins,  tv/ o auricles,  two  ventricles,  and  two  great  arte- 
ries, one  the  pulmonic  artery,  or  artery  of  the  lungs, 
the  other  the  aorta,  or  artery  of  the  body. 

But  Hill  there  are  other  varieties  which  diftinguifh 
animals  into  creatures  of  cold  or  of  warm  blood  ; for 
there  are  certain  confutations  which  do  not  require 
that  the  blood  fliould  be  thus  continually  renewed. 
It  is  not  becaufe  animals  are  amphibious,  or  go  into 
the  water,  that  they  have  peculiar  lungs ; for  the  Land 
Tortoife,  the  Newt,  the  Gameleon,  never  go  into  the  wa- 
ter; yet  they  have  membranous  lungs : nor  indeed  can 
the  Amphibias,  as  the  Seal,  the  Porpoife,  the  Sea- 
Lion,  &c.  dive  longer  than  a man  can  do  ; though  for 
whole  days  they  lie  in  herds  balking  upon  the  fhore  : 
it  is  their  peculiar  conftitution  to  need  lefs  than  other 
creatures  the  office  of  the  lungs.  The  cold-blooded 
animals  are  generally  creeping  animals,  fiuggifh,  lan- 
guid, cold,  inert,  difficultly  moved,  and  tenaceous  of 
life  to  a wonderful  degree*  They  can  bear  all  kinds 
of  ftimuli ; they  can  bear  to  have  their  heads,  legs, 
bowels,  cut  away  ; and  among  other  peculiarities  of 
this  conftitution,  they  can  live  long  without  air  ; they 
will  rife  from  time  to  time  above  water,  if  you  allow 
them  ; they  can  bear  again  to  be  kept  under  water,  if 

» ' i 

you  force  them  : but  if  they  can  live  long  under  wa» 
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ter,  they  can  alfo  live  at  leaft  as  long  after  you  have 
cut  off  their  heads,  or  cut  out  their  hearts. 

Of  thofe  cold-blooded  creatures  always  either  the 
heart  or  the  arteries  are  peculiar ; the  heart  is  fo  in 
many  amphibia?,  as  in  the  Turtle,  where  the  heart 
feems  to  confift  of  three  ventricles,  but  with  parti* 
lions  fo  imperfe£t  betwixt  them  that  they  are  ab- 
solutely as  one  : this  one  ventricle  gives  out  both 
the  great  arteries  ; the  blood  of  the  lungs  and  the 
blood  of  the  body  are  both  mixed  in  the  heart ; and 
fmce  there  are  two  arteries  conveying  this  mixed 
blood,  if  the  two  arteries  be  nearly  equal  in  fize,  then 
it  is  juft  one  half  of  the  blood  thrown  out  by  the  heart  at 
each  ftroke  that  receives  the  benefit  of  the  lungs.  In 
many  others,  as  the  Frog,  the  Newt,  the  Toad,  the 
peculiarity  is  in  the  arteries  alone;  they  have  one  Sin- 
gle and  beautiful  heart ; there  is  one  large  auricle  as 
a refervoir  for  all  the  blood  both  of  the  body  and  of 
the  lungs ; there  is  one  neat,  fmall,  and  very  powerful 
ventricle  placed  below  the  refervoir,  having  ftrength 
quite  Sufficient  for  moving  both  the  blood  of  the  lungs 
and  the  blood  of  the  body  ; and  this  ventricle  gives 
off  an  aorta,  which  foon  divides  into  two  branches, 
one  for  the  body  and  one  for  the  lungs ; and  thefe  of 
courfe  have  but  half  the  blood  of  this  heart  expofed  to 
the  air : thefe  alfo  are  cold-blooded  animals. 

But  all  breathing  creatures,  fuch  as  are  called 
animals  of  hot  blood,  have  two  hearts : the  one  heart 
is  fending  blood  through  the  lungs  while  the  other 
heart  is  pufhing  its  blood  over  the  body  ; not  the  half 
only,  but  the  whole  blood  which  is  fent  by  each  ftroke 
of  the  heart  over  the  body  muft  have  firft  paffed  through 
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the  lungs ; no  blood  can  reach  the  heart  of  the  body 
which  has  not  been  fent  to  it  through  the  lungs  j or,  in 
other  words,  the  veins  of  the  lungs,  and  they  alone,  feed 
the  left  fide  of  the  heart. 

Words  alone  will  never  explain  any  of  the  endlefs 
difficulties  which  concern  the  mechanifra  of  the  heart ; 
but  at  every  point,  in  every  kind  of  difficulty,  in  ex- 
plaining the  form,  the  parts,  the  pofture,  even  the 
coats  or  coverings  of  the  heart,  I ffiall  have  recourfe  to 
plans,  fuch  as  cannot  fail  to  make  all  this  intricate  me- 
chanifm  be  eafily  conceived. 

The  moll  fun  pie  form  of  the  heart,  which  is  repre- 
fented  in  the  Plan,  No.  i.  has  a vein  marked  (V), — an 
auricle  (£),— a ventricle  (<:), — an  artery  (d)  — it  has 
no  provifion  for  purifying  the  blood ; it  has  no  refem- 
blance  to  that  kind  of  heart  which  is  connected  with 
lungs ; but  the  blood  is  received  by  the  vein,  falls  into 
the  auricle,  is  driven  by  its  force  into  the  ventricle, 
by  the  ventricle  it  is  thrown  into  the  artery,  and 
courfes  round  all  the  body,  till  at  length,  reaching 
the  extremities  of  the  veins,  it  paffes  by  the  veins  to 
the  auricle  a fecond  time,  and  fo  this  fingle  circle  is 
perfedt. 

The  heart  of  the  amphibious  creature  is  repre- 
fented  in  No.  2.  ; it  is  a frog’s  heart : it  has  the  moft 
fimple  form,  and  the  feweft  parts ; it  has  the  fame  vein, 
auricle,  ventricle,  and  artery  ; but  its  great  artery 
divides  into  two  chief  branches,  of  which  (d) — the 
aorta  goes  to  the  body,— (V)  the  pulmonic  artery  goes 
to  each  fide  of  the  lungs. 

The  heart  of  a breathing  creature  h reprefented  in 
No.  3.  in  its  moil  intelligible  form ; and  the  double 
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circulation  of  the  human  body  may  be  traced  eafily  in 
the  following  way. — Here  the  heart  of  the  lungs  is  let 
off  from  the  heart  of  the  body,  being  as  diftin£t  in  office 
as  in  form  and  parts ; on  the  right  fide  is  the  heart  of 
the  lungs,  on  the  left  fide  is  the  heart  of  the  body. 

- — ( a ) Is  the  great  vein  called  vena  cava  from  its  im- 
menfe  fize there  is  an  afcending  and  a defcending 
cava ; the  one  brings  the  blood  from  the  head  and 
arms,  the  other  brings  the  blood  from  all  the  lower 
parts  of  the  body  ; they  meet  at  (a),  and  form  by  their 
dilatation  there  a chief  part  of  that  bag  which  is  call* 
ed  the  auricle, — in  it  they  depofite  all  the  returning 
blood  of  the  body,  and  thus  prefent  it  at  the  right  fide 
of  the  heart  to  be  moved  through  the  lungs. — (b)  Is 
the  right  auricle  ; it  is  in  part  formed  by  a dilata- 
tion of  thefe  veins,  but  it  puts  on  a ftrong  and  muft 
cular  nature  as  it  approaches  the  heart ; it  is  the  firft 
cavity  of  the  heart,  and,  like  all  its  parts,  is  ftrong  and 
irritable  ; it  is  filled  by  the  returning  blood  of  the  Ca- 
vas ; it  receives,  dilates,  is  oppreffed  by  this  great  quan- 
tity of  blood  ; it  is  ftrongly  excited  to  aft ; in  its  a&ion 
the  blood  goes  down  into  the  ventricle  or  lower  cavity  of 
the  heart. — (Y)  Is  the  right  ventricle,  thick  and 
ftrong  in  its  walls,  and  of  great  mufcular  power ; it  is 
filled  by  the  auricle,  and  is  ftrongly  ftimulated  both  by 
the  ftroke  of  the  auricle  and  by  the  weight  and  quan- 
tity, and  alfo,  in  fome  degree,  by  the  qualities,  of  the 
blood  : its  a&ion  is  hidden  and  violent,  and  it  drives 
the  blood  through  all  the  fyftein  of  the  lungs. — (d)  Is 
the  pulmonic  artery, — the  artery  of  the  lungs  which 
receives  all  the  blood  of  the  right  fide  of  the  heart ; it 
is  filled  by  the  ftroke  of  the  right  ventricle,  from 
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whofe  cavity  it  arifes ; it  carries  the  blood  in  many 
branches  through  all  the  fubflance  of  the  lungs ; and 
thus  that  blood  which  had  returned  imperfect  and 
robbed  of  its  vital  quality  to  the  right  auricle  of  the 
heart,  is  by  this  circulation  through  the  pulmonic  ar- 
tery ventilated  and  renewed,  and  made  fit  for  the  ufes 
of  the  fyftem  ; and  thus  the  lefler  circulation  or  the 
circulation  of  the  lungs,  the  circulation  of  the  right 
fide  of  the  heart,  is  completed,  and  the  purified  blood 
is  brought  round  to  the  left  fide  of  the  heart  to  under- 
go the  greater  circulation  or  the  circulation  of  the 
body. 

Thus  it  is  from  the  extremities  of  this  firfl  circle 
that  the  fecond  circle  begins ; it  confifls  of  like 
moving  powers,  of  an  auricle,  ventricle,  vein,  and  ar~ 
tery  ; for  as  the  right  heart  receives  the  contaminated 
blood  of  the  body  from  the  veins  of  the  body,  the  left 
heart  receives  the  purified  blood  of  the  lungs  from  the 
veins  of  the  lungs. — (>)  Reprefents  the  veins  of  the 
lungs,  which  are  fometimes  three,  fometimes  four,  in 
number ; two  enter  from  each  fide  of  the  lungs,  and  re- 
turn the  blood  purified  in  the  lungs  to  the  left  auricle  of 
the  heart. — (/)  Is  the  left  auricle,  fmaller,  but 
more  mufcular  and  flronger  than  the  right ; it  receives 
eafdy  whatever  quantity  of  blood  the  lungs  convey  to 
it ; it  is  irritated,  contrafls,  forces  the  mouth  of  the 
ventricle,  and  fills  it  with  this  purified  and  redder  blood. 
— -(g)  Is  the  left  ventricle,  whofe  form  is  longer, 
its  fiefliy  walls  thicker,  its  cavity  fmaller,  its  power 
greater  far  than  that  of  the  right  fide  ; this  ventricle  is 
thus  fmall  that  it  may  be  eafdy  filled  and  ftimulated,  and 
thus  ftrong  that  it  may  propel  all  the  blood  of  the 
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body%— (h)  Is  the  aorta  or  great  artery  of  the  body* 
arifing  from  this  left  ventricle,  juft  as  the  pulmonic 
artery  arifes  from  the  right : the  left  ventricle,  by  its 
ftrong  and  fudden  ftroke,  not  only  delivers  itfelf  of  its 
own  blood,  but  propels  all  the  blood  of  the  body* 
communicates  its  vibratory  ftroke  to  the  extremeft 
veffels,  and  excites  the  whole  $ this  is  the  greater  circle 
or  circulation  of  the  body,  as  oppofed  to  the  fhorter  cir- 
culation or  leffer  circle  of  the  lungs. 

That  there  are  ftridly  two  hearts,  is  now  clearly 
made  out ; they  are  as  different  in  form  as  in  office ; 

there  are  two  diftind  hearts,  two  fyftems  of  veffels, 
two  kinds  of  blood,  and  two  circulations.  Thefe  two 
hearts  might  have  done  their  offices,  though  placed  in 
the  oppofite  Tides  of  the  bread,  it  is  in  order  to 
ftrengthen  mutually  tine  effed  of  each  other  that  they  are 
joined  ; for  the  fibres  of  the  two  hearts  intermix  ; they 
are  both  inclofed  in  one  membranous  capfule,  viz.  the 
pericardium  ; the  veins,  auricles,  ventricles,  and  ar- 
teries, correfpond  in  time  and  adion  with  each  other, 
and  harmonize  in  a very  beautiful  manner.  But  this, 
I believe,  will  be  more  eafily  explained  by  marking  the 
fucceffion  of  motions,  by  a fuite  of  figures  placed  upon 
the  feveral  parts  of  the  heart,  by  which  the  fucceflive 
motions  are  performed. 

In  N°  4.  I have  joined  the  right  and  left  hearts ; 
both  that  it  may  be  feen  how  the  left  heart  locks  in 
behind  the  right  heart,  how  the  right  heart  comes  to 
be  the  anterior  one,  and  how  tire  aorta  feems  to  arife 
from  the  centre  of  the  heart  while  its  root  is  covered 
by  the  great  artery  of  the  lungs  ; and  alfo  that  the 
fynchronous  parts,  e.  the  parts  which  beat  time 
with  each  other,  may  be  corredly  feen.  — 1.  The 
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cavas  are  receiving  the  blood  from  all  parts  of  the 
body,  and  in  the  fame  inftant  the  pulmonic  veins  are 
receiving  blood  from  the  lungs.  2.  The  right  auricle 
is  gradually  filling  with  the  contaminated  blood  of  the 
body  \ the  left  auricle,  marked  alfo  with  a fecond 
figure,  is  filling  with  purified  blood  from  the  lungs. 
3.  The  right  ventricle  is  flimulated  by  its  auricle, 
and  throws  its  contaminated  blood  into  the  lungs  ; 
and  in  the  fame  moment  the  left  ventricle  throws  its 
purified  blood  over  the  body.  4.  The  pulmonic  ar- 
tery reads  upon  the  blood  driven  into  it  by  the  heart; 
and  in  the  fame  moment  the  aorta  reads  upon  the 
blood  thrown  into  it,  and  that  readion  works  it  through 
all  this  great  fyflem  of  veffels  from  this  the  centre  to  all 
the  extremities  of  the  body. 

Thus  it  is  eafy  to  perceive  how  the  fucceffive  adions 
accompany  each  other  in  the  oppofite  Tides  of  the  heart: 
1 . The  two  veins  fwell ; 2.  The  two  auricles  are  excited ; 
3.  The  two  ventricles  are  filled  with  blood  ; 4.  The 
two  arteries  take  up  and  continue  this  pulfating  adion 
of  the  heart.  It  is  thus  that  the  two  hearts  aflift  and 
fupport  the  adions  of  each  other,  and  there  feems  af- 
moft  a phyfical  neceffity  for  their  being  joined  ; yet  on 
the  very  bell  authority,  and  after  deliberate  diffedion, 
we  are  entitled  to  affirm,  that  the  heart  is  found,  not 
with  its  apex  fharp  and  conical,  but  cleft ; the  two  ven- 
tricles plainly  diftind  from  each  other  and  divided  by 
a great  fpace.  “ Latro,  quse  poenas  fcelerum  luebat, 
quando  exenteraretur  a carnifice,  cor  habuit  fingularis 
figurae,  mucrone  non  acuto,  ut  fieri  folet,  fed  bihdo ; ut 
diflindi  ventriculi  manifeftius  externa  facie  apparuerint, 
dexter  nempe  et  fmifter,  interjedo  magno  hiatu 

* Baitholini  Epift.  p.  107. 
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OF  THE  PARTS  OF  THE  HEART, 


As  yet  I have  explained  only  the  general  plan  of 
the  circulation,  without  having  defcnbed  thofe  cu- 
rious parts  which  are  within  the  cavities  of  the  heart, 
and  which  fupport  the  actions  in  this  beautiful  har- 
mony and  perfed  order,  each  part  fubordinate  to  fome 
other  part,  and  each  action  fucceeding  fome  other  ac- 
tion with  perfect  corre£tnefs,  often  without  one  un~ 
fleady  motion  or  alarming  paufe,  during  the  courfe  of  a 
long  irregular  life. 

i.  The  v£NiE  c a v je  are  two  in  number  * ; they  are 
named  venae  cavse  from  their  very  great  fize  ; the  one 
brings  the  blood  from  the  upper,  and  the  other  from 
the  lower  parts  of  the  body,  and  they  are  formed  of 
thefe  branches  : the  upper  vena  cava  (a)  is  properly 
termed  the  descending  cava,  becaufe  it  carries  the 
blood  of  the  head  and  arms  downwards  to  the  heart : 
this  great  vein  is  properly  a continuation  of  the  right 
jugular  vein,  which  joins  with  the  right  axillary  vein, 
and  then  defcends  into  the  chefl  a great  trunk ; and  in 
the  upper  part  of  the  chefl  it  is  joined  at  (b) — by  a great 
branch,  containing  the  axillary  and  jugular  veins  of  the 
left  fide,  which,  in  order  to  reach  the  cava,  erodes  the 

* Let  the  reader  obferve,  that  the  whole  of  this  defeription  of 
the  various  parts  of  the  heart  is,  as  it  were,  an  explanation  of  the 
plans  N°  5.  and  6. ; of  which  the  NQ  5.  Ihows  the  right  fide  of 
the  heart,  or  the  heart  of  the  lungs  opened  ; while  Nu  6.  fhows 
only  the  left  heart,  or  the  heart  of  the  body  opened. 
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upper  part  of  the  chert,  and  lies  over  the  carotid  arteries* 
The  lower  vtNA  cava,  or  cava  ascendens,  brings 
in  like  manner  all  the  blood  from  the  belly  and  lower 
parts  of  the  body  by  two  great  branches.  One,  mark- 
ed (Y), — is  the  great  vein  which  lies  in  the  belly  along 
the  left  fide  of  the  fpine,  and  brings  the  blood  from 
the  legs,  the  pelvis,  and  parts  of  generation,  the  kid» 
neys,  &c. ; it  is  named  the  vena  cava  abdominalis, 
becaufe  of  its  lying  in  the  abdomen.  Another,  marked 
( ddd ), — arifes  in  three  or  four  great  branches  from  the 
liver  j it  is  named  the  branches  of  the  vena  cava  in 
the  liver,  or  the  vena  cava  hepatica  ; and  thefe  two 
make  up  the  lower  cava  ; and  the  lower  and  the  upper 
cavas  now  join  themfelves  at(Y) — to  form  the  right  finus 
of  the  heart. 

2.  The  right  sinus  of  the  heart,  marked  (Y),  is  of 
considerable  extent;  it  is  juft  the  gradual  dilatation  of 
the  two  veins  forming  the  auricle  or  refervoir,  which 
is  inceffantly  to  fupply  the  heart ; the  veins  grow 
ftronger  as  they  approach  the  finus,  and  the  finus  ftill 
rtronger  as  it  approaches  the  auricle  or  notched  and 
pendulous  part  (/),  and  the  auricle  again  approaches 
in  its  nature  to  the  ventricle  of  the  heart ; for  it  is 
croifed  with  very  ftrong  mufcular  fibres,  which  make 
very  deep  rifmgs  and  furrows  upon  its  inner  part. 
To  fay  that  thefe  veins,  or  the  finus  which  they  form, 
are  not  mufcular,  merely  becaufe  they  are  not  red  nor 
flefiiy,  is  very  ignorant  ; for  the  ureters,  urethra,  ar- 
teries, intertines,  the  iris,  and  many  other  parts  of  the 
human  body,  are,  at  the  fame  time,  perfectly  mufcular 
and  perfectly  pale ; and  the  heart  of  a fifh  is  as  trans- 
parent as  a bubble  of  water,  and  yet  is  fo  irritable, 

that 
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that  after  it  is  brought  from  market,  if  you  lay  open 
the  bread,  and  dimulate  the  heart  with  any  fharp 
point,  it  will  renew  its  contractions,  and  in  fome  degree 
the  circulation. 

3.  The  tuberculum  loweri  fhould  be  looked  for 
in  this  point,  if  it  were  not  really  an  imagination 
merely  of  that  celebrated  anatomift.  The  whole  mat- 
ter is  this ; the  two  veins  meet,  not  direCtly,  but  at 
a confiderable  angle  within  the  vein,  as  at  (g),  Lower 
conceived  a projection  of  the  inner  coats  of  the  vein 
at  this  point  much  more  confiderable  than  what  I 
have  here  reprefented.  It  was  thought  to  do  the  of- 
fice of  a valve,  to  break  the  force  of  the  defcending 
blood,  to  defend  from  preffure  that  blood  which  is 
afcending  from  the  lower  cava,  and  to  direCt  the  blood 
of  the  upper  cava  into  the  right  auricle  of  the  heart. 
But  there  is  no  fuch  thing ; although  anatomifts  were 
at  one  time  fo  fond  of  this  trivial  obfervation,  that  not 
one  of  them  would  demonftrate  the  heart,  without  de« 
monftrating  the  tuberculum  Loweri ; whereas,  if  the 
blood  of  the  lower  cava  needs  any  fcreen  above  it  to 
defend  it  from  the  preffure,  it  is  (as  I fhall  fhow  pre- 
fently)  quite  of  another  kind  ; and  in  the  place  ap- 
pointed for  finding  this  tuberculum  Loweri  we  can  find 
nothing  but  on  the  infide  the  natural  angle  of  the  two 
veins,  and  on  the  outfide  fome  fat  cufhioned  up  in 
that  angle  in  the  line  (b). 

4.  The  auricle  is,  as  I have  faid,  a fmall  appen- 
dix to  the  great  bag  or  finus,  and  is  marked  (/).  It 
is  fmall,  femicircular,  notched  or  fcolloped,  and  fome- 
what  like  a dog’s  ear;  whence  its  name.  In  ge- 

we  name  the  whole  of  this  bag  auricle ; but 
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by  this  plan  the  names  of  finus  and  auricle  mud  be 
eafily  imderflood.  The  point  chiefly  to  be  noted  is 
this,  that  the  veins,  as  they  approach  the  auricle,  are 
thin,  delicate,  tranfparent  ; that  where  they  expand 
into  the  finus  they  become  flefhy,  thick,  and  flrong  ; 
that  in  the  auricle  itfelf  the  mufcular  fibres  at  (/)  are 
very  flrong,  have  deep  fulci  like  thofe  of  the  ventricle, 
crofs  each  other  fo  as  to  make  a net-work  ; and  thefe 
flrong  fibres  (/)  are  what  are  named  the  mufculi  pec- 
tinati  auriculae.  Where  thefe  mufcles  run,  as  in  cords, 
acrofs  the  auricle,  they  are  very  uiick  and  opaque ; but 
in  the  inter  dice  of  each  flripe  of  mufcular  fibre,  the 
auricle  is  perfectly  and  beautifully  tranfparent,  like  the 
membranes  of  the  veins ; and  thefe  fhipes  of  mufcu- 
lar  fibre  which  are  laid  upon  this  thin  membrane  are 
alrnofl  as  regular  as  the  teeth  of  a comb  $ and  thus 
they  are  named  musculi  pectinate 

5»  The  valves  of  the  auricle  are  placed  at  the  cir~ 
cle(i),  where  the  auricle  enters  into  the  ventricle,  and 
the  valves  are  marked  ( k ) : and  how  neceflary  thefe 
are  for  regulating  the  movements  of  the  heart,  will  be 
eafily  underflood  by  confidering  the  conditions  in 
which  the  auricle  and  ventricle  ad.  Firft,  The  cavas 
pour  in  a flood  of  blood  upon  the  finus  and  auricle, 
with  a continual  preflure  ; the  moment  the  auricle 
has  contra&ed,  it  is  full  again ; the  preflure  from  be- 
hind excites  it  to  aft,  and  while  it  is  aCling  there  is 
no  occafion  for  valves  to  guard  thofe  veins  whofe 
blood  is  preffing  forwards  continually,  becaufe  they  are 
continually  full,  and  have  behind  them  the  whole 
preflure  of  the  circulating  blood.  But  when  the  au- 
ricle ads,  it  throws  its  blood  into  the  ventricle,  fills  it. 
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and  Simulates  it ; the  auricle  then  lies  quiefcent  for 
a moment,  while  it  is  gradually  filling  from  behind 
with  blood  ; but  during  this  quiefcent  ftate  the  whole 
blood  from  the  ventricle  would  rufh  back  into  it,  were 
it  not  guarded  by  valves.  The  valves,  then,  which  rife 
whenever  the  ventricle  begins  to  a£t,  are  of  this  kind  : 
There  is,  fir  ft,  a tendinous  circle  or  hole,  by  which 
the  auricle  communicates  with  the  ventricle.  The 
opening  is  large  enough  to  admit  two  or  three  fingers 
to  pafs  through  it  ^ it  is  finooth,  feems  tendinous* 

is 


Auricular  Valves  explained. 

Tlg»  7.  (hows  the  Auricle  and  Ventricle  cut  open,  and  the  valve 
hanging  in  three  great  divifions. — [a)  Part  of  the  inlide  of  the 
Auricle.— (h)  Part  of  the  infide  of  the  Ventricle.— (r)  The  Ten® 
dinous  Circle  from  which  the  membrane  of  the  valve  arifes.— * 
(d)  The  Columnae  Carneae. — (e)  The  Cordse  Tendineas. — (///) 

The  three  great  divifions  of  the  Valve. -N°  8.  fhows  the  circle 

of  the  entrance  of  the  Auricle  hill  entire ; where — (g) — marks  the 
entrance  into  the  Auricle.— (fff)  The  three  great  divifions  of 
the  Valve.— {d)  The  Columns  Carnese  ; and— (e)  The  Cord®. 
Tendinese* 
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is  plainly  the  place  of  union  betwixt  the  auricle 
and  ventricle,  which  are  in  the  fetus  (in  the  chick,  for 
example)  diftind  bags  ; and  from  all  the  circle  of 
this  hole  arifes  a membrane,  thin,  and  apparently  de- 
licate, but  really  very  flrong ; not  divided  into  parti- 
cular valves  at  this  root  or  bafis,  but  as  the  membrane 
hangs  down  into  the  ventricle,  it  grows  thinner*  and 
is  divided  into  fringes.  How  thefe  fringes  can  do 
the  office  of  valves  is  next  to  be  explained.  The  tags 
and  fringes  of  this  membrane  are  actually  tied  to  the 
mfide  of  the  ventricle  by  many  firings,  which  being, 
like  the  valves,  of  a tendinous  nature,  are  called  coRDiE 
tendiNeae,  or  tendinous  cords ; and  thefe  cords  being 
attached  to  little  proceiTes  projeding  from  the  muf* 
cular  fubflance  of  the  heart,  thefe  proceffes  are 
named  column  as  carnet,  or  fiefhy  columns.  Of 
thefe  tyings  of  the  valves  there  are  three  chief  points  ; 
the  whole  circle  feems  to  be  divided  into  three  fharp 
pointed  valves  ; they  are  named  valvule  tricus- 
pides,  or  three-pointed,  or  they  are  ftill  fometimes 
called  Triglochine  Valves.  Thefe  firings  and  mufcies 
crofs  each  other  ; the  valve  at  the  left  part  of 
the  circle  is  tied  obliquely  to  the  right  fide  of  the 
ventricle,  and  fo  on ; fo  that  by  this  eroding  of  their 
tendons  the  valves  fall  down  eafily  when  the  blood 
goes  down  through  them,  and  they  rife  readily  and 
quickly  whenever  the  blood  gets  behind  them.  The 
columnar  carnese  tie  down  the  valves,  fo  that  when  the 
ventricle  ads  the  mod  ftrongly,  they  are  the  moll 
ftrongly  retained, 

6.  The  ventricle  of  the  right  side  (//)  is  like, 
its  auricle,  larger  than  the  fame  parts  on,  the  left  fide > 

for 
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for  this  auricle  and  ventricle  of  the  right  fide  have  the 
weight  of  the  whole  blood  of  the  body  preffing  upon 
them.  They  are  fubjed  to  occasional  fulnefs,  for  they 
mull  be  dilated  by  many  accidents,  as  labour,  violent 
ftruggles,  &c.  which  fend  the  blood  too  quickly  upon 
the  heart ; while  the  left  auricle  and  ventricle,  on  the 
other  hand,  can  never  be  overloaded,  as  long  as  the 
pulmonic  artery  preferves  its  natural  fize,  for  that 
artery  continues  always  the  meafure  of  the  quantity  of 
blood  which  they  receive.  The  ventricle  is  thick* 
flrong,  and  flefhy.  Its  inner  Surface  is  extremely  irre* 
gular  ; it  puts  out  from  every  part  of  its  Surface  very 
Strong  flefhy  columns.  Thefe  flefhy  columns  are  irregu- 
lar in  fize,  big,  flrong,  running  along  the  length  of  the 
ventricle ; Some  crofs  the  ventricle,  So  as  to  conned 
its  oppofite  walls  together  ; Some  have  the  tendons  of 
the  valves  fixed  to  them  ) all  of  them  have  perfeCl  con- 
tractile power*  and  are  indeed  the  ftrongefl  mufcles 
of  the  heart.  Betwixt  the  flefhy  columns,  there  are, 
of  courfe,  very  deep  and  irregular  grooves  ; and 
among  the  confufed  roots  of  thefe  flefhy  columns 
the  blood  often  coagulates  after  death,  Seldom  before 
it,  into  the  form  of  what  are  called  polypi  of  the  heart. 
Yet  flill  the  walls  of  the  right  ventricle  (//) — are 
thinner,  the  flefhy  columns  Smaller,  the  cavity  greater, 
than  thofe  of  the  left  fide ; the  right  ventricle  of  the 
heart  has  alfo  a peculiar  form,  for  the  septum  cordis, 
a partition  betwixt  the  right  and  left  heart,  is  not,  as 
generally  fuppofed,  a part  common  to  both  ; but  the  left 
ventricle  is  much  longer,  and  more  conical  than  the 
right  one ; the  feptum  belongs  aimofl  entirely  to  the 
left  ventricle  ; the  right  ventricle,  which  is  much  big- 
Vol.  IL  C trer. 
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ger,  laxer,  flatter,  and  thinner  in  the  walls,  is,  as 
it  were,  wrapped  round  the  left;  and  thus  the  Jeft 
ventricle  alone  forms  the  acute  apex  of  the  heart,  and 
the  left  ventricle  of  necefiity  bulges  very  much  into 
the  cavity  of  the  right,  fince  the  right  ventricle  is  fo 
much  larger,  and  in  a manner  wrapped  round  it.  In 
both  ventricles,  it  is  very  remarkable,  that  towards  the 
opening  of  the  auricle  the  furface  of  the  ventricle  is 
very  rugged,  irregular,  and  eroded  with  columnar 
carneas,  while  a fmooth  and  even  lubricated  channel 
marked  (in)  —leads  towards  the  artery. 

7.  The  pulmonic  artery  arifes  from  the  right  ven- 
tricle, to  carry  out  the  blood  clofe  by  the  great  open- 
ing at  which  the  auricle  pours  it  in  ; the  artery  rifes 
at  its  root  in  a very  bulging  triangular  fhape.  It  is 
the  valve  within  the  mouth  of  the  artery  that  gives 
it  this  very  peculiar  fhape  without ; for  the  bulging 
root  is  divided  into  three  knobs*  indicating  the  places 
of  the  three  valves,  the  artery  dilating  behind  each 
valve  into  a little  bag,  which,  when  it  is  deferibed,  is 
called  its  finus. 

8.  This  valve  of  the  pulmonic  artery  (n) — has 
a more  perfedl  and  fimple  form  than  that  of  the  auricle. 
The  valves  in  the  mouth  of  each  of  the  great  arteries 
are  three  in  number  ; they  are  thin  but  ftrong  mem- 
branes, riling  from  the  circle  of  the  artery,  where 
ft  comes  off  from  the  heart : each  valve  is  fe- 
milunar ; its  larger  and  loofer  edge  hangs  free  into 
rbe  cavity  of  the  artery  ; the  edge  is  a little  thicker 
than  the  reft  of  the  valve  ; the  three  valves  together 
form  one  perfect  circle,  which  clofes  the  mouth  of  the 
artery  fo  that  no  groffer  fluid,  nor  hardly  air  can  pafs. 

When 
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When  they  are  filled  till  they  become  very  tenfe,  each 
valve  forms  a kind  of  bag ; fo  that  when  you  look  at 
the  mouth  of  a dried  artery,  they  appear  like  neat  round 
bags ; and  when  they  are  likely  to  be  forced,  the  little 
horns  or  tags  by  which  each  valve  is  fixed  into  the  coats 
of  its  artery,  become  fo  tenfe  as  to  do  the  office  of  a 
ligament  : thefe  are  called  the  semilunar  or  sig- 
moid valVes. 

Now  the  condition  of  the  ventricle  while  it  is  con- 
trafling is  well  underflood  : the  auricle  by  its  adion 
lays  down  the  tricufpid  or . auricular  valve,  and  fills 
the  ventricle  ; the  ventricle  cannot  feel  the  flimulus 
of  fulnefs  till  its  valves  rife  and  its  cordas  tendineae  be- 
gin to  pull;  and  the  ventricle  could  not  be  clofe  for 
ading,  nor  its  walls  perfed,  it  could  not  in  ffiort  be 
an  entire  cavity,  till  the  tricufpid  or  auricular  valves 
were  completely  raifed.  But  there  is  another  opening 
of  the  ventricle,  viz.  that  into  the  artery,  which  mud 
be  alfo  fhut ; this  is  one  of  the  feveral  inflances  of 
the  fubordination  of  thefe  aclions  one  to  another  ; for 
firffc  the  auricle  ads,  then  the  ventricle,  then  the  ar- 
tery ; fo  that  the  auricle  and  the  artery  are  ading  in 
the  fame  moment  of  time  ; the  artery  by  ading  throws 
down  its  valve,  and  clofes  that  opening  of  the  ventricle* 
while  the  auricle  is  filling  it  with  blood ; and  again, 
the  moment  that  the  ventricle  is  filled,  both  the  auricle 
and  artery  are  in  a date  of  relaxation,  both  their 
valves  yield,  the  auricular  valve  rifes  fo  as  to  clofe  the 
ventricle  on  that  fide  ; and  the  arterial  valve  falls  down, 
both  becaufe  the  artery  has  ceafed  ading,  and  becaufe 
the  valve  is  laid  flat  by  the  whole  blood  of  the 
ventricle  ru filing  through  it.  Hence  it  is  very  obvi- 
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ous,  that  the  right  ventricle  could  neither  be  filled 
nor  Simulated,  unlefs  the  opening  toward  the  artery 
were  clofe  during  the  time  of  its  filling  ; and  again,  it 
is  obvious  that  this  valve  cannot  be  laid  down  by  any 
Other  power  than  that  of  the  artery  itfel-f ; who  then 
can  doubt  that  the  artery  has  in  itfelf  (like  the  ven-* 
tricle)  a flrong  contra&ile  power  ? That  it  is  the  flroke 
of  the  artery  fucceeding  that  of  the  .heart  that  lays 
down  this  valve  fo  clofely,  is  proved  by  this,  that  in 
many  animals,  the  Frog  for  example,  the  aorta  is  as 
plainly  mufcular  as  the  heart  itfelf,  it  is  like  a fecond 
heart ; and  in  many  creatures,  as  in  fifhes,  and  often 
in  human  mongers,  the  artery  alone,  by  its  own  muf- 
cular power,  moves  the  whole  circulation  without  any 
communication  with  the  heart.  In  fifhes  there  is 
no  fecond  heart  for  the  circulation  of  the  body  ; 
and  in  monflers  the  heart  is  fometimes  wanting,  and 
there  is  found  nothing  but  a flrong  aorta  to  fupply 
its  place.  This  flroke  of  the  pulmonic  artery,  then, 
(which  the  heart  excites,)  pufhes  the  blood  through 
the  leffer  circle  or  circulation  of  the  lungs,  and  by  the 
pulmonic  veins  it  is  poured  into  the  left  fide  of  the 
heatt. 

9.  The  left  auricle  of  the  heart  Is  unlike  the 
right  auricle  in  thefe  refpecls  : the  fmus,  or  that  part 
which  confifls  of  the  dilatation  of  the  pulmonic  veins, 
is  fmaller,  while  the  auricula,  which  is  the  more  muf- 
cular part,  is  larger  •,  the  pulmonic  veins  come  in  four 
great  trunks  from  the  lungs,  two  from  the  right  fide 
and  two  from  the  left  ; two  great  veins  then  enter  at 
each  fide  of  the  left  auricle,  by  which  it  gets  a more 
fquare  form  ; the  whole  of  the  left  finus,  which  forms 
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the  chief  bulk  of  this  part,  is  turned  direflly  backwards 
towards  the  fpine,  and  is  not  to  be  feen  in  any  com- 
mon view  of  the  heart ; but  I have  here  added  a plan 
of  the  back  part  of  the  heart  *,  fhowing,  i . How  the 
left  ventricle  lies  behind  ; 2.  How  the  left  auricle  is 
turned  dill  more  dire&ly  backwards  ; 3.  How  the 
pulmonic  veins  enter  into  it  in  four  great  branches,  fo 
as  to  give  a fquare  or  box-like  form,  compared  with 
the  gliding,  gentle  fhape  of  the  right  auricle ; 4. 
How  the  pulmonic  artery  comes  out  from  under  the 
arch  of  the  aorta,  dividing  into  its  two  great  branches 
for  each  fide  of  the  lungs  ; and,  5.  How  the  aorta 
arches  over  it,  towers  above  all  the  other  veffels,  and  is 
known  always  among  the  veffels  of  the  heart  by  the 
carotid  and  fubclavian  arteries  which  come  off  from 
its  arch.  On  the  plan,  N°  6.  are  feen  — (00)  the 
two  pulmonic  veins  entering  from  each  fide  of  the 
lungs— (/>/>)  the  opening  of  thefe  into  the  auricle— (yy) 
the  finus  formed  in  part  by  the  dilatation  of  thefe  veins, 
and — (r)  the  auricula  or  little  ear,  from  which  the 
whole  bag  is  named  auricle. 

10.  The  valves  which  guard  the  left  auricle  are 

• Explanation  of  the  back  view  of  the  heart,  N°  9. 

1,  The  left  Ventricle— 2,  The  left  Auricle—  3 333,  The 
four  Pulmonic  Veins  — 4 4,  The  two  great  branches  of  the  Pulmo- 
nic Artery -5,  The  Aorta— 6,  The  Carotids  and  Subclavians  — 
7,  The  Cava  Defcendens— 8,  The  Cava  Afcendens,  with  all  its 
branches  from  the  Liver  -9,  The  great  Coronary  Vein  running* 
along  the  back  of  the  Heart  betwixt  the  Auricle  and  Ventricle  in 
a groove  furrounded  by  fat, 
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feen  here  * (ss)  : — Now  it  is  to  be  remembered  that 
the  left  auricle  is  final ler  than  the  right,  that  the  cir- 
cle or  opening  of  the  left  auricle  is  of  courfe  fmaller 
than  that  of  the  right  ; that  while  it  requires  a valve 
divided  into  three  points  to  fill,  the  opening  of  the 
right  auricle,  a valve  divided  only  into  two  points  fuf- 
irces  for  the  opening  of  the  left  auricle  : this  is  the  rea- 
fon  of  this  flight  variety  of  fhape  betwixt  the  two  au- 
ricular valves,  and  is  alfo  the  reafon  of  the  valve  of 
the  right  fide  being  called  tricuspid  or  three-pointed, 
while  this  of  the  left  fide,  from  feme  very  flight  re- 
femblance  to  a mitre,  is  named  valvula  mitralis,  the 
mitral  valve.  In  all  other  points  this  valve  is  the 
fame  with  that  of  the  right  fide,  it  has  the  fame  apparent 
thinnefs,  for  it  is  even  transparent,  the  fame  real 
flrength,  the  fame  columma  carnej  and  tendinous 
firings  to  fupport  it ; the  fame  rough  irregular  furface 
towards  the  opening  of  the  auricle  ; the  fame  fmooth 
gutter  leading  towards  the  artery.  The  conflitution 
of  all  thefe  parts,  in  fliort,  is  exprefsly  the  fame  ; fo; 
that  even  concerning  the  left  ventricle  there  is  no- 
thing further  to  be  obferved,  but  that  while  it  is 
much  longer  than  the  right  ventricle,  it  is  much  fmalb 
er  in  its  whole  cavity,  is  much  ftronger  in  its  co- 
LUMNiE  carnet,  and  much  thicker  in  its,  flefhy  walls, 
as  at  (//) — ' Where  it  is  feen  to  be  thicker  than 
the  right  ventricle,  it  is  indeed  nearly  three  times  as 
thick. 

¥ This  begins  die  defeription  of  the  left  fide  of  the  Heart,  and 
the  defeription  follows  the  Plan,  N°  6. 

11.  The, 


ART. 


II.  The  SEMI- 
LUNAR VALVES  of 

the  aorta  are  alfo  feen 
in  this  general  plan 
at  (u)  — where  ma- 
nifeftly  the  general 
firu£ture  and  gene- 
ral intention  of  the 
valves  are  the  fame 
as  in  thofe  of  the 
pulmonic  artery ; but 
ftill  we  find  at  every 
point  marks  of  fupe- 
rior  ftrength  and 
more  violent  a&ion 
in  the  left  fide  of 
the  heart  ; for 
though  this  valve  be 
exprefsly  like  that  of 
the  pulmonic  artery, 
and  named  like  it 
femilunar,  yet  it 
is  thicker  and 
ftronger  in  its  fub- 
fiance,  and  is  pecu- 
liarly guarded  by 
three  fmall  hard  tu- 
bercles, which  being 
placed  one  in  the 
apex  or  point  of  each 

valve, 

a 1 £>  etc  fee- 

Fig.  io.  (hows  the  aorta  entire,  but  its  root  within  the  heart 
opened  fo  as  to  {how  its  valve— (#)  The  body  of  the  aorta;  the  arch 
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valve,  meet  together  when  the  valve  is  clofe,  and 
give  a more  perfect  refi fiance  to  the  blood,  and  pre- 
vent the  valve  being  forced  open.  Thefe  are  to  be  feen 
chiefly  in  the  marginal  drawing,  and  from  their 
being  of  the  fize  of  fefamum  feed,  they  have  the  name 
of  Corpora  Sesamoidea;  fometimes  they  are  named 
Corpufcula  Aurantii. 

12.  The  aorta  arifes  from  its  ventricle  very  large 
and  ftrong  ; it  fwells  hill  more  at  its  root  than  the  pul- 
monic artery  does  ; the  three  fubdivifions  of  this  fvvelb 
ing,  which  mark  the  places  of  the  femilunar  valves, 
are  very  remarkable ; the  curvature  at  the  arch  of  the 
aorta  is  called  its  great  finus,  and  thefe  three  fmaller 
bags  are  called  the  three  leffer  hnufes  of  the  aorta. 

Of  the  Coronary  Vessels. 

But  there  hill  remains  to  be  explained  that  peculiar 
circulation  by  which  the  heart  itfelf  is  nourifhed, 
and  yet  there  is  nothing  in  it  very  different  from  the 
ufual  form  of  arteries  and  veins ; it  is  a part  of  the 
general  circulation  of  the  body,  for  the  heart  is  nou- 

is  marked  by.  bb,  the  carotids  and  fubclavians — (c)  Shows  one  of  the 
coronary  arteries  or  artery  of  the  heart.— ~(d)  A part  of  the  walls 
of  the  heart.  — ( eee ) The  three  valves  huffed  and  turgid  towards 

the  heart. N°  1 1 . fhows  the*  lower  part  of  the  aorta  cut  open  ; 

and  two  of  the  valves  — ( aa)  ~~  entire;  and  the  third  valve — ( bb)—* 
cat  in  two  by  hitting  up  the  artery. — And  (rr)  fhows  the  mouths 
of  the  two  coronary  arteries. — — Nw  12.  fhows  the  aorta  flit  only 
in  its  lower  part,  and  the  valves  (a  a)  and  the  mouths  of  the  co- 
ronary arteries  {bb)  are  feen  in  their  natural  fituation. — N.  B.  In 
thefe  two  laid  drawings  the  corpora  fefamoidea  are  diftin&ly  feen 
in  the  central  part  of  the  edge  of  each  valve,  and  they  need  no 
letter  to  diftinguifh  them. 
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riflied  by  the  two  firft  branches  which  the  aorta  gives 
off.  The  circulation  deflined  for  the  nourifhment  of 
the  heart  is  peculiar  in  this  chiefly,  that  the  forms  of  the 
arteries  and  veins  of  the  heart  are  beautiful,  and  that  the 
arteries  rife  juft  under  the  valves  of  the  aorta,  while 
the  veins  end  with  one  great  mouth  in  the  right  au- 
ricle. The  coronary  arteries  are  two  in  number, 
of  the  fize  of  crow-quills  ; we  fee  from  the  infide 
of  the  artery  their  mouths  opening  under  the  figmoid 
valves.  One  artery  comes  from  the  lower  fide  of  the 
aorta  ; it  lies  towards  the  right ; it  belongs  chiefly  to 
the  right  ventricle;  it  comes  out  firft  betwixt  the  roots 
of  the  aorta  and  pulmonic  arteries ; it  paflfes  in  the 
furrow  betwixt  the  right  ventricle  and  auricle,  and 
turning  round  arrives  at  the  back  part  of  the  heart, 
and  runs  down  along  the  middle  of  that  flat  furface 
which  lies  upon  the  diaphragm ; and  when  it  arrives 
at  the  apex  of  the  heart,  its  extreme  arteries  turn  round 
the  point  and  inofculate  with  the  oppofite  coronary. 
The  other  coronary  belongs  in  like  manner  to  the  left 
fide  of  the  heart,  and  arifes  from  the  upper  fide  of  the 
aorta ; it  firfl  goes  out  betwixt  the  pulmonic  artery 
and  the  left  auricle,  and  then  turning  downwards  upon 
the  heart,  it  runs  along  that  groove  which  is  betwixt 
the  ventricles,  and  marks  the  place  of  the  partition  or 
feptum  ventriculorum ; its  chief  branches  turn  to- 
wards the  left  ventricle,  and  branch  out  upon  it ; it 
belongs  as  peculiarly  to  the  left  fide  of  the  heart  as 
the  other  does  to  the  right  fide : after  fupplying  the 
left  ventricle,  &c.  it  turns  over  the  point  of  the  heart 
to  meet  the  extremity  of  the  firft,  and  inofculate 
with  it.  Both  thefe  arteries  give  branches  not  only  to 
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the  flefli  of  the  heart,  but  alfo  to  the  roots  of  the  great 
arteries,  conftituting  the  vasa  vasorum,  as  fuch  veffels 
are  called. 

The  great  coronary  vein  which  collects  the 

♦ 

blood  of  thefe  arteries,  arifes  in  fmall  branches  all  over 
the  heart ; thefe  meet  fo  as  to  form  a trunk  upon  the 
fore-part  of  the  heart,  where  the  feptum  or  union  of 
the  ventricles  is.  While  fmall,  the  veins  accompany 
their  refpe&ive  arteries ; but  after  the  great  trunk  is 
formed,  the  vein  takes  its  own  peculiar  route.  When 
the  trunk  of  the  great  coronary  vein  (accompanied  by 
feveral  lefler  veins)  arrives  at  the  auricle,  it  runs  in 
between  the  left  auricle  and  left  ventricle  ; it  turns  all 
round  the  back  ©f  the  auricle  till  it  gets  to  the  right 
fide  of  the  heart ; it  lies  in  the  deep  groove  betwixt 
the  auricle  and  ventricle,  furrounded  with  much  fat ; 
and  having  almoft  entirely  encircled  the  heart,  it  dif- 
charges  its  blood  into  the  right  auricle,  clofe  by  the 
entrance  of  the  lower  cava.  The  opening  is  very  large ; 
it  lies  juft  above  the  tendinous  circle  of  the  auricle,  and 
it  is  guarded  with  a ftrong  femilunar  valve.  This  is  the 
great  coronary  vein : all  the  veins  which  appear  upon 
the  heart  are  but  branches  of  it ; what  are  called  the 
middle  vein  of  the  heart,  the  vein  of  the  right  auricle, 
the  vena  innominata,  &c.  are  all  but  branches  of  the 
great  coronary  vein  running  along  the  right  fide  or 
lower  furface  of  the  heart ; if  there  were  to  be  any 
marked  diftin&ion,  it  ftiould  be  into  the  great  co- 
ronary vein  belonging  to  the  left  fide  of  the  heart, 
and  the  vena  innominata  belonging  to  the  right 
fide.  But  one  thing  more  is  to  be  obferved ; viz.  that 
upo n the  inner  furface  of  the  right  auricle  may  be 
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feen  many  fmall  oblique  and  very  curious  openings, 
which  ferve  for  the  mouths  of  veins,  while  their  obli- 
quity performs  the  office  of  a valve.  This  name  of 
coronary  veffels  is  a very  favourite  one  with  anato- 
mies, and  is  applied  wherever  veffels  furround  the 
parts  which  they  belong  to,  however  little  this  en- 
circling may  be  like  a crown ; and  it  is  thus  that  we 
have  the  coronary  arteries  of  the  domach,  coronary 
arteries  of  the  lips,  and  coronary  arteries  of  the  heart. 
But  thefe  veffels  of  the  heart  are  really  very  beautiful, 
and  have  home  things  very  peculiar  in  their  circula- 
tion : fir  ft,  with  regard  to  the  coronary  arteries,  they 
lie  with  their  mouths  under  the  figmoid  valves ; or  at 
lead  in  fo  equivocal  a manner,  that  their  peculiar 
poflure  has  given  rife  to  violent  difputes  ; viz.  Whether 
they  be  filled,  like  all  the  other  arteries,  by  the  flroke 
of  the  heart,  or  whether  they  be  covered  by  the  valve 
fo  as  to  let  the  blood  rufh  pad  them  during  the  aCtion 
of  the  heart. 

We  fee  the  opening  of  the  coronary  arteries  rather, 
as  I imagine,  under  the  valve  ; though  Haller  fays  they 
are  above  the  valve,  and  that  the  higheft  point  to  which 
the  margin  of  the  valve  reaches  in  very  old  men  is 
below  the  opening  of  the  coronary  artery,  and  half 
way  betwixt  it  and  the  bottom  of  the  finus  or  little 
bag  behind  the  valve.  But  let  this  be  as  it  will,  if  the 
condition  of  the  aorta  be  confidered,  it  will  be  found 
to  make  no  difference  ; for  though  the  valves  rife  and 
fall,  are  at  one  time  fully  opened,  and  at  another  time 
clofely  fhut,  dill  in  both  thefe  conditions  of  the 
valve  the  aorta  is  as  full  as  it  can  hold ; its  contraction 
indantaneoufly  follows  that  of  the  heart,  but  its 
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contraction  is  not,  like  that  of  the  heart,  fuch  as  to 
bring  its  Tides  together;  on  the  contrary,  the  aorta 
is  full  when  the  heart  flrikes,  the  aCtion  of  the  heart 
diftends  it  to  the  greateft  degree,  the  aorta  reaCts  fo 
as  to  free  itfelf  of  this  diftention,  but  (till  it  remains 
in  fome  degree  full  of  blood ; elle  how  could  this,  like 
every  other  artery,  preferve  always  its  form  and  ap- 
parent fize  ? In  this  condition  of  matters,  it  is  obvious 
that  the  coronary  branches  are  on  the  fame  footing 
with  all  the  other  branches  of  the  aortic  fyftem  ; that, 
like  all  the  other  arteries,  they  firft  feel  the  ftimulus  of 
fulnefs  from  the  pufh  of  the  heart,  and  along  with  it 
the  ftroke  of  the  aorta* 

Secondly,  with  regard  to  the  coronary  veins  a diff 
pute  has  arifen  more  violent  than  this ; for  it  has  been 
doubted  whether  the  coronary  veins,  large  as  they  are, 
do  actually  convey  the  whole  of  the  blood  which  the 
coronary  artery  gives  out.  Veuffens  believed  that  fome 
of  the  coronary  arteries  opened  direCtly  into  the  ca- 
vities of  the  heart,  without  the  interpofition  of  veins. 
Thebefius,  after  him,  believed  that  there  were  fome 
fhorter  veins  by  which  the  blood  was  returned,  not  by 
a long  cirqle  into  the  right  auricle,  but  direCtly  into 
the  ventricles  of  the  heart.  Veuffens,  Thebefius,  and 
others  who  belonged  to  their  party,  pretended  to 
prove  this  faCt  by  injections : But  what  doCtrine  is 
there  which  fuch  clumfy  anatomy  and  awkward  injec- 
tions may  not  be  made  to  prove  ? They  ufed  mercury, 
tepid  water,  and  air;  and  they  forced  thefe,  the  moft 
penetrating  of  all  injections,  till  they  exuded  upon  the 
inner  furface  of  the  heart ; but  if  they  had  fixed  their 
tubes,  not  into  the  coronary  artery,  but  into  the  aorta, 
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and  had  proceeded  t9  infpedt,  not  the  heart,  but  all 
the  vifcera  of  the  body,  they  would  have  found  their 
injections  exuding  from  every  furface ; of  the  pleura, 
and  lungs ; of  the  peritoneum,  and  inteftines  5 of  the 
brain,  and  dura  mater ; of  the  mouth,  and  tongue ; 
and  univerfally  through  the  cellular  membrane  of  the 
whole  body ; but  if  any  coarfe  injeCtion;  as  tallow  or 
wax,  be  ufed,  it  does  not  exude  this  way,  but,  fol- 
lowing its  natural  courfe,  keeps  within  the  arteries  and 
veins,  and  fometimes  finds  its  way  back  to  the  auricle 
of  the  heart. 

Du  Verney  was  fo  far  engaged  in  this  qtieflion,  that 
having  an  opportunity  of  differing  the  heart  of  an 
elephant,  he  tied  up  the  coronary  arteries  and  veins, 
wafhed  and  cleaned  very  thoroughly  the  cavities  of 
the  heart ; and  then  tried,  by  fqueezing,  and  all  kinds 
of  methods,  to  make  that  blood  which  was  tied  up  in 
the  coronary  arteries  and  veins  exude  upon  the  inner 
furface  of  the  heart,  but  with  no  effect. 

On  the  prefent  occafion,  a theoretical  anfwer  happens 
to  be  as  fatisfaCtory  as  the  mod  correct  experiments ; 
and  it  is  this,  If  there  really  were  to  be  formed  (by 
difeafe  for  example)  thofe  numerous  openings  which 
Thebefius  and  Veu fleas  deferibe,  then  the  blood  flow- 
ing all  by  thefe  fhorter  and  eafier  paflages,  none  could 
come  to  the  great  coronary  vein ; its  office  would  be 
annihilated,  and  itfelf,  contracting  gradually,  would 
foon  ceafe  to  exift,  t 

Of  the  Eustachian  Valve. 

^ /■  1 

There  remains  to  be  explained  in  the  rnechanifm  of 
the  heart  one  point  $ and  which  I have  feparated  from 
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the  others ; not  becaufe  it  is  the  lead  important,  btst 
becaufe  it  is  the  mod  difficult,  and,  if  I may  be  allowed 
to  fay  fo,  not  yet  thoroughly  underdood ; I mean  the 
anatomy  of  the  eustachian  valve  ; which,  if  it  had 
been  eafily  defcribed,  ffiould  have  been  fird  defcribed  ; 
for  it  is  a valve  which  lies  in  the  mouth  of  the  lower4 
cava  juft  where  that  vein  enters  the  right  auricle  of 
the  heart.  How  imperfedt  a valve  this  is,  how  difficult 
to  diflect  or  to  explain,  may  eafily  be  known  from  this, 
that  Window  was  fird  incited  to  look  for  the  valve  by 
fome  hints  in  Sylvius ; he  was  foon  after  fairly  directed 
to  it  by  finding  it  in  the  tables  of  the  Eudachius,  which 
were  then  fil'd  found  and  published  by  Lancifi,  after 
the  author  had  been  dead  150  years ; and  yet  with  all 
this  affidance  Window  fought  for  it  continually  in 
vain,  till  at  lad  he  refie&ed,  that  by  cutting  the  heart 
In  its  fore-part  he  mud  have  always  in  his  dideflions 
dedroyed  any  fuch  valve : by  opening  the  back  part 
of  the  cava  he  at  lad  faw  the  valve,  and  demondrated 
]t  to  the  Academy  of  Sciences  in  France ; and  having 
jud  received  from  Lancifi  his  edition  of  the  Eudachian> 
Table,  fo  long  hidden,  and  fince  fo  outrageoufly 
praifed,  he  called  it  valvula  eustachiana,  a name 
which  it  has  retained  to  this  day,  and  he  added  reti~ 
cularis  to  exprefs  its  lace-like  netted  appearance  at 
its  upper  edge.  From  Window’s  time  to  this  prefent 
day,  that  is,  for  eighty  years,  there  has  been  no  good 
drawing,  nor  even  any  perfeft  defcription  of  the  valve  ; 
and,  in  the  confufion  of  opinions  upon  the  fubjefl, 
what  its  ufe  may  be  no  one  knows. 

The  Eudachian  valve  lies  in  the  mouth  of  the 
afcending  cava,  jud  where  that  great  vein  is  joined  to 
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the  auricle  of  the  heart.  It  looks  as  if  formed  merely 
by  the  vein  entering  at  an  acute  angle,  and  by  the 
inner  edge  of  the  vein,  or  that  which  is  joined  to  the 
auricle,  rifing  high,  fo  as  to  do  the  office  of  a valve. 
The  very  lirft  appearance  of  the  valve,  and  its  place  juft 
over  the  mouth  of  the  cava,  feems  to  point  out  that 
ufe  which  Lancifi  has  affigned  it,  viz.  to  fupport  the 
blood  of  the  upper  cava,  and  prevent  that  column  of 
blood  which  defcends  from  the  cava  gravitating  upon 
the  oppofue  column  which  comes  from  the  liver  and 
lower  parts  of  the  body  ; and  yet  this,  moft  likely,  is 
not  its  ufe.  The  valve  fomewhat  refembles  a crefcent, 
or  the  membrane  called  hymen.  It  occupies  juft  that 
half  of  the  cava  which  is  neareft  the  auricle.  Its  deepeft 
part  hangs  over  the  mouth  of  the  cava,  and  is  nearly 
half  an  inch  in  breadth,  feldom  more,  often  lefs,  forme- 
times  a mere  line.  Its  two  horns  extend  up  along  the 
Tides  of  the  auricle  ; the  poRerior  horn  arifes  from  the 
left  of  the  ifthmus,  as  it  is  called,  or  edge  of  the  oval 
hole;  its  anterior  horn  arifes  from  the  vena  cava,  where 
it  joins  the  auricle.  Behind  the  valve  the  remains  of  the 
foramen  ovale  may  be  feen,  now  ffiut  by  its  thin  mem-’ 
brane,  but  ftill  very  eafily  diftinguifhed ; for  its  arch- 
like edges  are  fo  thick,  ftrong,  and  mufcular,  that  they 
look  like  two  pillars,  and  thence  are  called  the  co- 
lumns foramin is  ovalis:  thefe  two  pillars  were 
called  isthmus  viessenii,  and  by  Haller  are  named 
annulus  fossae  ovalis,  while  the  hole  itfelf  is  fo  deep 
that  it  is  named  the  fossa  ovalis.  Before  the  Eufta- 
chian  valve  lies  the  great  opening  into  the  ventricle ; 
but  betwixt  that  and  the  valve  there  is  a foffa  or  hollow, 
in  which  lies  the  opening  of  the  great  coronary  vein  ; 
and  the  valve  which  covers  the  coronary  vein  is  a 
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neat  final!  flip  of  white  and  very  delicate  membrane, 
the  one  end  of  which  connects  itfelf  with  the  fore-paft 
of  the  Euftachian  valve  ; fo  that  both  valves  are  moved 
and  made  tenfe  at  once. 

The  Euftachian  valve  is  in  general  thick  and 
flefhy ; it  is  fometimes  reticulated  or  net- like  even 
in  the  foetus,  but  by  no  means  fo  often  as  to  vin- 
dicate Winflow,  in  adding  reticulare  to  the  name ; 
it  grows  reticulated  chiefly  in  the  adult*  The 
only  beautiful  drawing  that  we  have  of  a reticular 
Euftachian  valve  is  in  Cowper  | and  that  was  from 
a man  of  eighty  years  of  age.  Perhaps  in  eight 
or  ten  hearts  you  will  not  find  one  that  is  reticulated 
in  the  lead:  degree ; in  old  men  it  is  reticulated,  juft 
as  all  the  other  valves  of  the  heart  are,  not  by  any 
thing  peculiar  to  the  conftitution  of  this  valve ; not 
by  the  preffure  of  the  blood  and  continual  force  of 
the  veffels,  as  Haller  reprefents  ; but  by  the  gradual 
abforption  which  goes  on  in  old  age,  and  which  fpares 
not  the  very  bones,  for  even  they  grow  thin  and  in 
many  places  tranfparent. 

This  is  the  fimple  defcription  of  a valve,  which  has 
been  the  occafion  of  more  controverfy  than  the  cir« 
culation  of  the  foetus  and  the  ufe  of  the  oval  hole. 

4**  / 

Window  firft  began  about  eighty  years  ago  to  obferve 
the  connexions  and  ufes  of  this  vale  : he  laid  it  down 
as  an  abfolute  faX  that  this  valve  was  almoft  peculiar 
to  the  foetus  ; that  it  was  perfeX  only  while  the  fora*- 
men  ovale  was  open  ; that  it  vanifhed  gradually  as 
the  foramen  ovale  clofed ; that  in  the  adult  it  was  fel- 
dom  feen  unlefs  the  foramen  ovale  was  alfo  open  by 
chance.  It  is  incredible  what  numbers  of  anatomifts 
followed  this  opinion ; for  the  difficulty  of  diffeXing 
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the  valve  made  it  always  eafier  to  fay  that  it  was  only 
in  the  foetus  that  it  could  be  found  : it  i's  alio  incredible 
what  abfurd  confequences  arofe  from  this  doctrine, 
which,  after  all,  is  but  a dream,  for  in  fact  toe  valve 
is  more  eafily  fhown  in  the  adult  heart  ’h 

1 he  foundation  being  now  laid  for  connecting  this 
Valve  with  the  peculiar  circulation  of  the  fetus,  they 
conceived  the  following  theory,  which  has  come 
down  to  this  very  day  ; viz.  that  in  the  child  the 
great  objefl  of  nature,  in  arranging  its  veifels,  was 
to  convey  the  blood  which  came  frefh  from  the  mother’s 
fyftem  directly  into  the  carotids,  and  fo  plump  into  the 
head  at  once.  The  pure  blood  from  the  mother  comes 
through  the  liver  by  the  duftus  venofus ; it  is  depa- 
rted in  the  lower  cava  at  the  right  fide  of  the  heart ; 
and  thefe  anatomifts  fuppofed  that  this  current  of  frefh 
blood  was  directed  by  the  Euftachian  valve  into  the 
oval  hole,  through  that  into  the  left  auricle  and  veo* 

% One  author,  I find  in  the  A£ta  Vindobonenfia,  is  exceedingly 
angry  indeed  with  all  the  great  anatomifts,  for  not  connefiing 
more  ftrifily  with  each  other  the  anatomy  and  accidents  of  the 
foramen  ovale,  and  Euftachian  valve  ; with  Morgani,  Albinus, 
and  Wiedbriecht,-  he  is  offended  for  faying  that  they  had  feen  the 
foramen  ovale  open,  without  faying  one  word  concerning  the 
ftate  of  this  valve  ; and  with  Lieuteaud,  Portal,  and  others  again, 
he  is  equally  offended  that  they  fhould  have  had  opportunities  of 
feeing  the  Eufiachian  valve  entire  without  inquiring  into  the  con- 
dition of  the  oval  hole.  The  reafon  of  all  this  is  very  plain ; the 
oval  hole  had  not  been  open,  neither  in  the  one  fituation  nor  in 
the  other,  elfe  it  is  very  unlikely  that  fuch  correct  and  anxious 
anatomifts  fhould  have  defcribed  that  valve  which  arifes  from  one: 
of  the  borders  of  the  oval  hole,  without  obferving  it  open,  if  it 
was  fo;  efpecially  as  the  oval  hole,  being  open,  is  by  no  means 
an  ufual  occurrence,, 
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tricle,  and  from  thefe  directly  into  the  aorta  and  ca- 
rotids ; while  the  foul  blood  of  the  upper  cava  went 

a 

down  into  the  right  auricle  and  ventricle,  and  from 
that  into  the  duftus  arteriofus,  and  fo  away  down  to 
the  lower  and  lefs  noble  parts  of  the  body,  and  to  the 
umbilical  arteries,  and  fo  out  of  the  fyftem ; for  the 
dtnfhis  arteriofus,  which  comes  from  the  right  ventricle 
in  the  foetus,  joins  the  aorta  only  as  it  goes  down  the 
back,  and  none  of  its  blood  can  pafs  upwards  into 
the  head. 

, t V 

This  is  the  puerile  theory,  which,  modified  in 
various  ways,  has  amufed  the  French  Academy,  or 
rather  been  the  caufe  of  a perpetual  civil  war  in  it,  for 
a hundred  years.  This  doflrine  began  with  Window, 
it  is  kill  acknowledged  by  Sabbatier  ; and  Haller,  • 
after  announcing  a theory  not  at  all  differing  from  this, 
challenges  it  as  his  own  theory  ; 46  hanc  meam  con- 
jefturam  etiam  a Nichols  video  proponr.”  Of  the 
truth  of  this  theory  Haller  was  fo  entirely  fatisfied, 
that  he  not  only  published  it  as  peculiarly  his  o$m, 
but  reclaimed,  it  when  he  thought  it  in  danger  of  being 
thus  appropriated  by  another.  Sabbatier  is  the  lafl  in 
this  train  of  authors ; and  in  order  that  there  might 
remain  no  ambiguity  in  what  they  had  faid  or  meant, 
he  pronounces  plainly  that  the  Euftachian  valve  is  ufe- 
ful  only  in  the  foetus,  and  that  there  are  two  oppofite 
currents  in  the  right  auricle  of  the  heart ; that  the  one 
goes  from  the  lower  cava  upwards  to  the  foramen 
ovale,  while  the  other  from  the  upper  cava  defcends 
right  into  the  opening  of  the  ventricle.  What  fhall 
We  fay  to  anatomifls  who  in  the  narrow  circle  of  the 
auricle  conceive  two  currents  to  crofs  each  other 
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diredlly,  and  to  keep  as  clear  of  each  other  as  the 
arrows  by  which  fuch  currents  are  ufually  reprefentedo 
This  error  in  reafonmg  is  below  all  criticifm  5 it  car- 
ries us  backwards  a hundred  years  in  anatomy  and 
in  phyfics ; and  yet  this  is  all  that  Window,  Haller* 
Sabbatier,  and  a mob  of  others,  have  been  able  to  fay 
in  proof  of  the  connection  of  the  Euftachian  valve  with 
the  circulation  of  the  fetus. 

Lancifi,  again,  believed  that  it  was  chiefly  Hfeful  by 
fupporting  the  blood  of  the  lower  cava,  defending  it 
from  the  weight  of  that  column  of  blood  which  is 
continually  defending  from  above  5 and  Window  and 
others  approved  of  this,  as  being  perhaps  one  ufe  of 
the  valve.  But  they  have  all  of  them  forgotten  a 
little  circumflance,  which  mu  ft  affedl  the  office  of 
the  valve,  and  which  fhould  have  been  regarded  efpe- 
cially  by  thofe  who  faid  it  was  ufeful  chiefly  before 
birth ; they  have  forgotten  a little  circumftance* 
which  John  Hunter  alfo  forgot,  when  theorifmg  about 
the  gubernaculum  teftis,  viz.  that  the  child  lies  with 
its  head  downmoft  for  nine  months  in  the  mother's 
womb. 

Nothing  is  more  certain  than  that  the  Euftachian 

-r 

talve  is  not  peculiar  to  the  fetus  ? that  it  has  no  con- 
nection with  the  oval  hole  ; that  the  valve  is  often  par* 
ticularly  large  after  the  foramen  ovale  is  clofed ; that 
the  valve  is  often  obliterated  where  yet  the  foramen  ovalo 
remains  open  ; that  in  adults  it  is  more  eafily  demon* 
ftrated  than  in  children ; that  in  old  age  it  is  often 
reticulated  as  the  other  valves  are.  Its  ufe  relates  nei- 
ther to  the  foramen  ovale,  nor  to  the  afeending  cava  £ 
it  relates  to  the  auricle  itfelf,  and  therefore  it  is  found 
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In  all  the  ftages  of  life,  fmaller  or  larger  according  (6 
the  fize  or  form  of  the  heart. 

The  auricle  on  the  fide  towards  the  vena?  cavse  is 
imperfect  \ the  anterior  part  of  the  auricle  chiefly 
Is  mufcular,  and  when  it  contrails,  the  laxity  of  the 
cavas  and  the  great  width  of  the  sinus  venosus,  i.  e< 
of  almoft  the  whole  auricle,  would  take  away  from 
Its  contraction  all  effedt ; but  to  prevent  this,  and  to 
make  the  auricle  perfect,  the  vena  cava  and  auricle 
meet  fo  obliquely,  that  the  fide  of  the  cava  makes  a 
fort  of  wall  for  the  auricle  on  that  fide.  This  wall 
has  entirely  and  diftin&Iy  the  reticulated  ftruCture  of 
the  auricle  itfelf,  with  fiefliy  bands  of  mufcular  fibres 
In  it : this  wall  falls  loofely  backwards  when  the  auricle 
Is  quite  relaxed,  as,  for  example,  when  we  lay  it 
open ; and  thus  it  has  got  the  appearance  and  name 
without  the  ufes  of  a valve ; but  when  the  heart  is 
entire,  tenfe,  and  filled  with  blood,  this  valve  repre- 
fents  truly  a part  of  the  fide  of  the  auricle : and  that 
this  part  of  the  wall  of  the  auricle  fbould  be  occafion- 
ally  a little  higher  or  lower,  loofer  or  tenfer,  we  need 
not  be  furprized.  This  further  may  be  obferved,  that 
wherever,  as  in  a child,  this  valve  is  very  thin  and 
delicate,  the  anterior  part  of  the  fofla  ovalis  goes  round 
that  fide  of  the  auricle  particularly  deep  and  ftrong. 
Let  it  alfo  be  remembered,  that  in  certain  animals  this 
valve  is  particularly  large  and  ftrong ; now,  in  a crea- 
ture which  goes  chiefly  in  a horizontal  pofture,  it  may 
ftrengthen  and  make  up  the  walls  of  the  auricle  (the 
chief  ufe  which  I have  affigned  for  it  in  man)  7 but 
furely  it  cannot  protect  the  blood  of  the  lower  cava 
from  the  weight  of  blood  coming  from  above,  fmce 
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the  body  of  an  animal  lies  horizontally,  and  there  is  no 
fuch  weight.  The  Panfian  academicians  defcribe  the 
heart  of  the  Caftor  in  the  following  terms : u Under 
the  vena  coronaria  we  find  the  valve  called  nobilis 
(viz.  the  Euilachian  valve),  which  fills  the  whole 
trunk  of  the  vena  cava,  and  which  is  fo  difpofed  that 
the  blood  may  be  eafiiy  carried  from  the  liver  to  the 
heart  by  the  vena  cava,  but  which  is  hindered  from 
defcending  from  the  heart  towards  the  liver  through 
the  fame  vein*.” 

* Eustachian  Valve. 

N°  14.  explains  merely  the  place  of  the  Eudachian  valve,  which 
is  feen  at  ( m. ) — N°  15.  explains  both  the  place  of  the  valve  and 
its  relation  to  the  oval  hole  (*)— -behind  it,  and  to  the  mouth  of 
the  ventricle  (3?)— which  lies  before  it. 

In  both  thefe  plans—  (a)  Is  the  cava  defcendens — (7;)  The 
aorta  rifmg  behind  it — (cc)  The  back  of  the  auricle  flit  open — * 

(d)  The  cava  afcendens,  in  the  mouth  of  which  the  valve  is — • 

(e)  The  foramen  ovale*—  [ff)  Its  two  rifmg  borders,  named  pil- 
lars, ifthxnus  of  VeufTens,  annulus  ovalis,  &c.~  (?«)  The  Eufia* 
chian  valve,  of  which  the  two  cornua,  or  fharp  points,  are  feen 
in  the  lower  plate,  terminating  in  the  pillars  of  the  foramen  ovale 
on  one  hand,  and  in  the  walls  of  the  auricle  on  the  other.  The 
opening  of  the  foramen  ovale  (#}-— is  behind  and  above  the  valve  ; 
the  opening  into  the  right  ventricle  (?z)  —is  before  and  under  the 
valve. 

N°  14,  explains  more  particularly  the  ufes  of  the  valve,  Some 
authors  conceived  that  it  direfted  the  blood  riling  in  the  line  (0)-— 
upwards  into  the  oval  hole  ; others  that  it  d hefted  the  column  of 
blood,  reprefented  by  the  arrow  (p)  —into  the  right  ventricle  ; 
others  that  it  protected  the  column  (0)  — from  the  weight  of  the 
column  (p).  — I rather  fuppofe  that  it  completes  the  auricle  in  the 
dir^dtion  of  the  dotted  line  (q) — andfo  flrengthens  its  aft  ion- 
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Of  the  irritability  and  action  of  the  heart. 

But  even  this  curious  mechanifm  of  the  heart  is  not 

, - !.  ■ **»■'*  i 

snore  wonderful  than  its  mediant  adlion,  which  is  fup- 
ported  by  the  continual  influx  of  dimulant  blood,  and  by 
its  high  irritability  and  mufcular  power  ; for  though  we 
cannot  diredly  trace  the  various  courfes  of  its  mufcular 
fibres,  there  is  not  in  the  human  body  any  part  in  which 
the  mufcular  fubdance  is  fo  denfe  and  drong.  In  the 
heart  there  can  be  no  direct  or  draight  fibres ; for  let 
them  go  oil  from  the  bafis  of  the  heart  in  what  dire&ion. 
they  may,  dill  as  they  belong  to  the  one  or  the  other 
ventricle,  they  muff,  by  following  the  courfe  and  fhape 
of  that  ventricle,  form  an  oblique  line.  Vafalius  has 
indeed  not  reprefented  them  fo,  he  has  drawn  draight 
fibres  only  ; becaufe  in  the  latter  end  of  his  great  work 
he  was  without  human  fubje&s,  and  betook  himfelf  to 
drawing  from  beads. 

The  dbres  of  the  heart  are  all  oblique,  or  fpiral, 
fome  lying  almod  tranfverfe  ; they  all  arife  from  a 
fort  of  tendinous  line  which  unites  the  auricle  to  the 
ventricle ; they  wind  fpirally  down  the  furface  till  the 
fibres  of  the  oppofite  ventricles  meet  in  the  feptum 
and  in  the  apex  of  the  heart.  The  fibres  of  each 
ventricle  pafs  over  the  convex  or  upper  furface  of 
the  heart,  then  over  the  apex,  and  then  afeend 
along  the  dat  fide  of  the  heart,  which  lies  upon  the 
diaphragm,  till  they  again  reach  the  bads  of  the  heart. 
The  fecond  layer  or  dratum  of  fibres  is  alfo  oblique  ; 
yet  many  of  the  fibres  run  almod  tranfverfely, 
uniting  the  oblique  fibres  ; but  when  we  go  down 
into  the  thick  fubdance  of  the  heart,  we  find  its  fibres 
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all  mixed,  cr oiled,  and  reticulated  in  a mod  furprifing 
manner ; fo  that  we  at  once  perceive  both  that  it  is  the 
ftronged  mufcle  in  the  body,  and  that  the  attempt  to 
extricate  its  fibres  is  quite  abfurd  *.  Their  defire 
of  giving  more  correct  and  regular  descriptions 
has  been  the  caufe  why  thofe  who  have  particularly 
ftudied  this  point  have  been  fatigued  and  difap- 
pointed ; the  mod  fenfible  of  them  have  acknow- 
ledged with  Vefalius,  Albinus,  and  Haller,  that  the 
thing  could  not  be  done ; while  thofe,  again,  who 
pretended  to  particular  accuracy,  and  who  have  drawn 
the  fibres  of  the  heart,  have  reprefented  to  us  fuch 
extravagant,  grofs,  and  prepoderous  things,  as  have 
fatisfied  us  more  than  their  mod  ingenuous  acknow- 
ledgments could  have  done,  that  they  alfo  could  acconv 
plifh  nothing. 

There  is  no  quedion  that  irritability  is  varioufly 
bedowed  in  various  creatures,  that  it  is  varioufly 
appointed  in  various  parts  of  the  body,  that  this  pro- 
perty rifes  and  falls  in  difeafe  and  health  ; without  hefh- 
tation  we  alfo  may  pronounce  that  the  heart  is  in  all 
creatures  the  mod  irritable  part  ; it  is  the  part  hrd 
to  live  and  the  lad  to  die:  “ Pulfus  et  vita  pari  ambm 
lant  paflfu.”  When  we  fee  the  pundtum  faliens  in  the 
chick,  we  know  that  there  is  life ; and  when  we 
open  either  the  human  body  or  the  body  of  an  ani- 
mal foon  after  death,  dill  the  heart  is  irritable  and 
contradis. 

* Thickening  the  walls  of  the  heart  by  vinegar,  flrong  acids, 
alum,  or  boiling  the  heart,  have  aflifted  us  in  unravelling  its 
ilrudure  but  very  little. 
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In  the  very  firft  days  in  which  the  heart  appears  in 
the  chick,  while  yet  its  parts  are  not  didinguilhed,  and 
the  punctuin  faliens  is  the  only  name  we  can  give  it, 
the  heart,  even  in  this  (late,  feels  the  flighted  change 
of  heat  or  cold  5 it  is  roofed  by  heat,  it  languilhes 
when  cold,  it  is  excitpd  when  heated  again.  It  is  fth 
mulated  by  iliarp  points  or  acids,  it  works  under  fuch 
ftimuli  with  a violent  and  perturbed  motion.  In  all 
creatures  it  furvives  for  a long  while  the  death  of  the 
body  ; for  when  the  creature  has  died,  and  the  breath? 
ing  and  pulfe  have  long  ceafed,  and  the  body  is  cold, 
when  the  other  mufcles  of  the  body  are  rigid,  when  the 
ftomach  has  ceafed  to  feel,  when  the  bowels  which  pre- 
ferve  their  contradlile  power  the  longed  have  cealed  to 
roll,  and  they  alfo  feel  dimuli  no  more,  dill  the  heart 
preferves  its  irritability  ; it  preferves  it  when  torn  from 
the  body  and  laid  out  upon  the  table  \ heat,  caudics, 
lharp  points,  excite  it  to  move  again. 

We  know  alfo  another  thing  very  peculiar  concern? 

ing  the  irritability  of  this  organ,  viz.  that  it  is  more 

irritable  on  its  internal  than  on  its  external  furface  5 

for  if  indead  of  cutting  out  the  heart  we  leave  it  con- 
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lieded  with  the  body,  feek  out  (as  the  old  anatomids 
were  wont  to  do)  the  thoracic  duel,  or  pierce  any 
great  vein,  and  blow  a bubble  of  air  into  the  heart, 
it  purfues  it  from  auricle  to  ventricle,  and  from  ven- 
tricle to  auricle  again,  till,  wearied  and  exhauded  with 
this  alternate  aflion,  it  ceafes  at  lad,  but  dill  new  di« 
jnuli  will  renew  its  force. 

* N t 

Thus  it  is  long  after  apparent  drowning  or  other 

s ' 

fuffocation  before  the  principle  of  life  is  gone  ; and 
long  after  the  death  of  the  body  before  the-  heart  be 

dead  \ 


OF  THE  HEART. 


41 


dead  ; and  juft  as  in  this  peculiar  part  of  the  fyftem 
irritability  is  in  high  proportion,  there  are  in  the  fcale 
of  exigence  certain  animals  endowed  in  a wonderful 
degree  with  this  principle  of  life.  They  are  chiefly  the 
amphibious  creatures,  as  they  are  called,  needing 
little  air,  which  have  this  power  of  retaining  life ; no 
ftimuli  feem  to  exhaufl  them,  there  feems  efpeciaily 
to  be  no  end  to  the  adion  of  their  heart  ; a Newt’s  or 
a Toad’s  heart  beats  for  days  after  the  creature  dies ; 
a Frog,  while  ufed  in  experiments,  is  often  negleded 
and  forgotten,  its  limbs  mangled,  and  its  head  gone, 
perhaps  its  fptnal  marrow  cut  acrofs,  and  yet  for  a whole 
night  and  a day  its  heart  does  not  ceafe  beating,  and 
continues  obedient  to  ftimuli  for  a dill  longer  time. 
It  feems  as  if  nothing  but  the  lofs  of  organization 
could  make  this  irritable  mufcle  ceafe  to  ad ; or 
rather  it  feems  as  if  even  fome  degree  of  deranged 
organization  could  be  reflored ; breathe  upon  a heart 
which  has  ceafed  to  ad,  and  even  that  gentle  degree 
of  heat  and  moifture  will  reftore  its  adion.  Dr.  Gar- 
diner having  left  a Turtle’s  heart  negleded  in  a hand- 
kerchief, he  found  it  quite  dry  and  fhrivelled,  but  by 
foaking  it  in  tepid  water  its  plumpnefs  and  contradility 
were  reftored. 

Since  then  this  irritable  power  fupports  itfelf  in 
parts  long  after  they  are  fevered  from  the  body, 
what  doubt  fhould  we  have  that  there  is  in  the  muf- 
cular  fibre  fome  innate  contradile  power  or  vis  infita 
independent  of  nerves  ? And  when  we  talk  on  a fub- 
jed  fo  difficult  and  fo  abflrufe,  what  other  proof  can 
we  exped  or  wifh  for  than  the  power  of  one  peculiar 
^nd  infulated  mufcle  furviving  the  reparation  of  the 
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head  and  brain,  the  deftru&ion  of  its  nerves,  or  its 
total  reparation  from  that  living  fyftem  to  which  it 
belongs  ? If  the  heart  be  the  moll  irritable  mufcle  of 
the  body,  if  all  this  irritability  arife  from  the  nerves, 
howr  can  it  be  that  this  mufcle,  which  is  thus  announ- 
ced as  the  moft  dependent  on  its  nerves,  is  really  the 
mofl  independent  ? that  the  mufcle  which  of  all  the 
body  needs  this  nervous  fupply  oftenefl  fhould  want 
it  the  lead,  and  fhould  furvive  the  lofs  of  its  nerves 
fo  much  longer  than  the  other  mufcles  of  the  fame 
body  ? 

Although  the  ancients  knew  how  irritable  the  heart 
was,  although  they  often  opened  living  creatures,  and 
faw  the  heart  ffruggling  to  relieve  itfelf,  becaufe  it  was 
oppreffed  with  blood,  yet  they  continued  entirely 
ignorant  of  the  caufe : and  why  the  heart  fhould  al- 
ternately contract  and  relax  without  flop  or  interrup- 
tion, feemed  to  them  the  mofl  inexplicable  thing  in 
nature.  Hippocrates  afcribed  it  to  the  innate  fire 
that  is  in  the  heart ; Sylvius  faid,  that  the  old  and 
alkaline  blood  in  the  heart  mixing  with  the  new  and 
acid  chyle,  and  with  the  pancreatic  lymph,  produced 
a ferment  there  ; Swammerdam,  Pitcairn,  and  Freind, 
thought  that  the  heart,  and  every  mufcle  which 
had  no  antagonifl  mufcle,  was  moved  by  a lefs  pro- 
portion of  the  vital  fpirit  than  other  mufcles  required. 
Others  believed  that  each  contraction  of  a mufcle  com- 
preffed  the  nerves  of  that  mufcle,  and  each  relaxation 
relieved  it ; and  that  this  alternate  comprefTion  and 
relief  of  the  nerve  was  the  caufe  of  the  alternate  move- 
ments of  the  heart : another  phyfician  of  our  own 
country,  a great  mechanic  and  a profound  fcholar  in 

mathematics^ 
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mathematics,  and  all  thofe  parts  of  fclence  which  have 
nothing  to  do  with  the  philofophy  of  the  human  body, 
refined  upon  this  theory  moil  elegantly  ; for  obferving 
that  the  nerves  of  the  heart  turned  round  the  aorta, 
and  paffed  down  betwixt  it  and  the  pulmonic  artery, 
he  explained  the  matter  thus ; cc  Thefe  great  arteries, 
^very  time  they  are  full,  will  comprefs  the  nerves  of 
the  heart,  and  fo  flop  this  nervous  fluid,  and  every 
time  they  are  emptied  (a  thing  which  he  chofe  to  take 
for  granted,  for  in  truth  they  never  are  emptied),  they 

mull  leave  the  nerves  free,  and  let  the  nervous  fluid 

$ ^ 

pafs  down  to  move  the  heart.53 

Des  Cartes,  who  ftudied  every  thing  like  a right 
philofopher  of  the  old  breed,  viz.  by  conjecture  alone, 
fuppofed  that  a fmall  quantity  of  blood  remained  in 
the  ventricle  after  each  flroke  of  the  heart;  which 
drop  of  blood  fermented,  became  a fort  of  leaven, 
and  operated  upon  the  next  blood  that  came  into  the 
heart  “ like  vitriol  upon  tartar  ;55  fo  that  every  fuc- 
ceflive  drop  of  blood  which  fell  into  the  ventricle 
fwelled  and  puffed  up  fo  fuddenly  as  to  diflend  the 
heart,  and  then  burft  out  by  the  aorta.  Philofophers 
have  been  fo  bewitched  with  the  defire  of  explaining 
the  phenomena  of  the  human  body,  but  without 
diligence  enough  to  fludy  its  flrudure,  that  from  Ari- 
ftotle  to  Buflon,  it  is  till  the  fame,  great  ignorance  and 
great  preemption.  But  on  this  fubjeCl  of  the  pulfe  of 
the  heart,  phyficians  alrnofl  furpaffed  the  philofophers 
in  the  abfurdity  of  their  theories,  till  at  laft  they  were 
reduced  to  the  fad  dilemma  of  either  giving  up  fpeak- 
ing  upon  this  favourite  fubjeCl,  or  of  contenting  them- 
selves with  faying,  “ that  the  heart  beat  by  its  facultgs 
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pulfifica,  its  pulfative  faculty  as  if  they  had  faid,  the 
jaws  chew  by  their  mandicative  faculty,  and  the  bladder 
piffes  by  its  expulfive  faculty,  and  the  womb  expels 
children  by  its  parturient  power. 

The  ancients,  I have  faid,  often  opened  living  crea- 
tures, and  faw  the  heart  ftruggling  to  relieve  itfelf 
becaufe  it  was  oppreffed  with  blood  : this  blood  is  itfelf 
the  ftimulus  which  moves  the  whole ; for  important 
as  this  function  is,  it  is  equally  fimple  with  all  the 
others : and  as  urine  is  the  ftimulus  to  the  bladder, 
food  an  excitement  to  the  inteftines,  and  the  full 
grown  fetus  a ftimulus  to  the  womb  ! — fo  is  blood  the 
true  ftimulus  to  the  heart.  When  the  blood  rufhes 
into  the  heart,  the  heart  is  excited  and  ads ; when  it 
has  expelled  that  blood,  it  lies  quiefeent  for  a time ; 
when  blood  rufhes  in  anew,  it  is  roufed  again : fo 
natural  is  both  the  inceffant  adion  and  regular  alter- 
nation of  contradion  and  relaxation  in  the  heart. 

It  is  when  we  are  fo  cruel  as  to  open  a living  crea- 
ture that  we  fee  beft  both  the  operation  of  the  blood 
as  a ftimulus,  and  the  manner  in  which  the  heart  re- 
ads upon  it.  When  we  tie  the  two  vena  cavas  fo  as 
to  prevent  the  blood  from  arriving  at  the  heart,  the 
heart  flops ; when  we  flacken  our  ligatures  and  let  in 
the  blood,  it  moves  again  ; when  we  tie  the  aorta, 
the  left  ventricle  being  full  of  blood  will  continue 
ftruggling,  bending,  turning  up  its  apex,  and  con- 
trading  incefiantly  and  ftrongly,  and  will  continue 
this  ftruggle  long  after  the  other  parts  have  loft  their 
powers.  One  author,  whether  from  his  awkwardnefs 
or  the  delicacy  of  the  fubjed,  or  really  from  the 
ftrength  of  the  ventricle,  affures  us,  that  often  while 
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lie  has  held  the  aorta  of  a Frog  clofe  with  pincers,  it 
has  burft  by  the  mere  force  of  the  heart*  If,  after 
%riolent  druggies  of  this  kind,  you  cut  the  aorta,  even 
of  fo  fmail  a creature  as  an  Eel,  it  will  throw  its  blood 
to  the  diftance  of  three  or  four  inches. 

Thus  we  not  only  know  that  we  can  excite  the 
heart  by  accumulating  blood  in  it,  but  that  by  con- 
fining the  blood  in  it  we  can  carry  that  excitement 
to  a very  high  degree ; and  in  fhort,  by  keeping  the 
one  or  the  other  ventricle  inceffantly  full  of  blood,  we 
can  make  the  one  heart  work  continually,  while  the 
other  lies  quiet,  or  is  only  flightly  drawn  by  the  other’s 
motion,  fhowing  the  true  diftinffion  betwixt  the  heart 
of  the  body  and  the  heart  of  the  lungs.  And  this  is 
a memorable  fa£t,  that  it  is  not  merely  the  ftimulus 
of  the  blood,  but  the  fenfe  of  fulnefs  that  makes  the 
heart  contract ; for  the  auricle  often  beats  twice  or 
thrice,  fometitnes  it  makes  its  pufh  four  or  five  times, 
before  it  can  force  the  ventricle  to  contract. 

When  we  empty  the  heart,  and  tie  all  its  veins,  all 
its  parts  ceafe  to  a£t ; ftimuli  applied  outwardly  make 
it  contract  partially  5 it  trembles  in  particular  fibres  : 
but  it  is  only  letting  in  the  blood,  or  blowing  it  up 
with  air,  that  can  bring  it  into  full  action  again.  When 
we  look  with  cruel  deliberation  upon  the  ftrokes  of 
the  heart  in  any  living  creature,  we  oblerve  that  at 
firft,  during  the  full  and  rapid  adion  of  the  heart, 
there  is  hardly  any  perceptible  interval  among  the 
feveral  parts  $ but  towards  the  end  of  each  experiment, 
when  the  pulfe  flags,  and  the  creature  falls  low,  the 
fwelling  of  the  great  veins,  and  the  fucceffive  ftrokes 
of  auricle  ax\d  ventricle,  are  diftinftly  told.  The  di- 
latation 
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latation  and  contradfion  of  each  part  is  what  we  cstrt* 
not  obferve,  they  are  fo  quick ; but  thefe  things  we 
diftindlly  obferve  : The  auricle  contracts  and  dilates  the 
ventricle ; the  ventricle  contra&s,  fubfides,  and  fills 
the  aorta ; the  aorta  turns  and  twifts  with  the  force  of 
the  blood  driven  into  it,  and  by  its  own  readtion, 
and  the  ventricle,  every  time  that  it  contradts,  a flumes 
a form  flightly  curved,  the  point  turning  up  like  a 
tongue  towards  the  bafis,  and  the  bafis  in  fome  degree 
bending  towards  the  point.  The  bafis,  indeed,  is  in 
fome  degree  fixed  to  the  diaphragm  and  fpine,  but 
the  heart  in  its  contradlion  always  moves  upon  its 
bafis  as  upon  a centre  j its  ventricles,  and  efpecially  its 
apex,  are  free ; the  point  rifes  and  curves  fo  as  to 
ftrike  againft  the  ribs  j and  the  dilatation  of  the.  heart 
is  fuch  (together  with  the  pofture  and  relation  of  its 
feveral  parts),  that  during  the  dilatation  the  heart  turns 
upon  its  axis  one  way ; the  contradlion  of  the  heart  1 
reverfes  this,  and  makes  it  turn  the  other  way,  fo 
that  it  feems  to  work  perpetually  with  the  turning 
motions  of  a fcrew.  All  this  is  mod  finking,  while 
we  are  looking  upon  the  motion  of  the  heart  in  a living 
creature. 

The  pofture  of  the  human  heart  is  very  fingular, 
and  will  illuftrate  this  turning  motion  extremely  well ; 
for  in  the  human  heart  the  pofture  is  fo  diftorted,  that 
no  one  part  has  that  relation  to  another  which  we 
fhould  beforehand  expedt.  In  the  general  fyftem,  the 
human  heart  is  placed  nearly  in  the  centre,  but  not 
for  thofe  reafons  which  Dionis  has  affigned ; it  is  not 
in  order  that  by  being  in  the  centre  it  may  feel  lefs 
the  difficulty  of  driving  the  blood  to  any  particular 
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limb  or  part  of  the  body  ; it  is  the  place  of  the  lungs 
that  regulates  the  pollute  of  the  heart ; and  wherever 
they  are,  it  is.  Except  the  Oyller,  I hardly  know  of 
any  creature  in  which  the  heart  lies  exprefsly  in  the 
centre  of  the  body.  In  Frogs,  Toads,  Newts,  and 
Snakes,  the  lungs  are  not  moved  by  any  diaphragm  £ 
they  are  filled  only  by  the  working  of  the  jaws,  the 
lungs  then  begin  under  the  jaws,  and  the  heart  is 
lodged  at  the  root  of  the  jaws,  leaving,  as  in  a Newt  or 
Cameieon,  Crocodile,  Adder,  Serpent,  &c.  the  whole 
length  of  their  trailing  body  behind.  In  a fifh,  the 
gills  ferve  the  creature  for  lungs ; the  gills  are  lodged 
under  the  jaws,  and  the  heart  is  placed  betwixt  them. 
In  infedls,  as  in  the  common  Caterpillar  (the  aurelia 
of  our  common  Butterfly),  the  air  enters  by  many  pores 
on  its  Tides ; and  accordingly  its  heart  is  not  a fmall 
round  bag,  but  may  be  eafily  feen  running  all  down  its 
back,  working  like  a long  aorta,  but  having  regular 
pulfations,  denoting  it  to  be  the  heart ; and  this  you 
eafily  fee  through  the  infeeEs  Ikin,  for  it  is  more  trank 
parent  along  the  back  where  the  heart  is. 

The  breaft  in  man  is  divided  into  two  cavities  by  a 
membrane  named  the  mediastinum.  This  membrane 
pafles  direflly  acrofs  the  breaft  from  the  fternum 
before,  till  it  fixes  itfelf  into  the  fpine  behind.  It  is 
on  the  left  fide  of  this  membrane,  in  the  left  cavity  of 
the  breaft,  that  the  heart  is  placed,  lying  out  flat  upon 
the  diaphragm  as  upon  a floor,  by  which  it  is  flip* 
ported  * $ and  that  furface  (#) — which  lies  thus  upon 

the 

* The  true  pofition  of  the  heart  is  what  is  reprefented  in  N°  16, 
and  17. ; where  N°  16.  fhows  the  heart  fet  upright,  as  I have 
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the  diaphragm,  is  perfe&ly  flat,  while  the  upper  fur- 
face  (b)  -or  what  we  ufually  call  the  fore-part  of  the 
heart,  is  remarkably  round.  The  whole  heart  lies  out 
flat  upon  the  diaphragm  ; its  bafis  (r) — where  the 
auricles  are,  is  turned  towards  the  fpine  and  towards 
the  right  fide  ; the  apex  (d)-~ or  acute  point,  is  turned 
forwards,  and  a little  obliquely  towards  the  left  fide, 
where  it  ftrikes  the  ribs ; the  vena  cava  (e)— -enters  in 
fuch  a manner  through  a tendinous  ring  of  the  dia- 
phragm that  it  ties  down  the  right  auricle  to  that 
floor  (as  I may  term  it)  of  the  thorax  ; the  aorta  (/) 
does  not  rife  in  that  towering  fafhion  in  which  it  is  feen 
when  we  take  a dried-up  heart,  which  naturally  we 
hold  by  its  apex,  inftead  of  laying  it  out  flat  upon  the 
palm  of  our  hand  ; nor  in  that  perpendicular  direction 
in  which  hitherto,  for  the  fake  of  difiindlnefs,  I have 
reprefented  it  in  thefe  plans ; but  the  aorta  goes 
out  from  its  ventricle  towards  the  right  fi de  of  the 
thorax  ; it  then  turns  in  form  of  an  arch,  not  directly 
upwards,  but  rather  backwards  towards  the  fpine  % 
then  it  makes  a third  twifi  to  turn  downwards  % where 
it  turns  downwards  it  hooks  round  the  pulmonic  ar- 
tery (g) 5— “juft  as  we  hook  the  fore-fingers  of  our  two 
hands  within  one  another.  The  right  heart  ( hh ) — 
hands  fo  before  the  other,  that  we  fee  chiefly  the  right 


hitherto  reprefented  it  in  all  my  plans,  while  N°  17.  reprefents 
its  inclined  pofition  lying  almolt  horizontally  upcfa  the  floor  of 
the  diaphragm. 

* Let  it  be  obferved,  that  (<?)  in  this  drawing  marks  the  point 
where  the  lower  cava  was  tied  clofe  upon  the  diaphragm,  to  prs*^ 
vent  the  inje&ion  going  down  into  the  liver. 
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auricle  and  ventricle  before,  fo  that  it  might  be  named 
the  anterior  heart ; the  pulmonic  artery  (g) — covers 
the  root  of  the  aorta;  the  left  ventricle  (i), — from 
which  the  aorta  rifes,  fhows  little  more  than  its  point 
at  the  apex  of  the  heart ; the  left  auricle  (£) — is  feen 
only  in  its  very  tip  or  extremity,  where  it  lies  juft  be- 
hind the  pulmonic  artery;  and  the  aorta  (f) — arifes 
from  the  very  centre  of  the  heart.  From  this  view 
any  man  may  underftand  thefe  vefiels  by  other  marks 
than  the  mere  colours  of  an  injection ; and  he  will 
aifo  eafily  underftand  why  the  heart  twills  fo  in  its 
adlions,  and  how  it  comes  to  pafs  that  its  pofture  is 
difficult  for  us  to  conceive,  no  one  part  having  that 
relation  to  any  other  part  which  we  fhould  beforehand 
fuppofe. 

Of  the  Pericardium. 

But  the  pericardium,  purfe,  or  capfule,  in  which 
the  heart  is  contained,  affe&s  and  regulates  its  po- 
ll u re,  and  makes  the  laft  important  point  concerning 
the  anatomy  of  the  heart.  It  is  a bag  of  confiderable 
fize  and  great  ftrength,  which  feems  to  us  to  go  very 
loofely  round  the  heart,  becaufe  when  we  open  the 
pericardium  the  heart  is  quite  empty  and  relaxed ; 
but  I believe  it  to  furround  the  heart  fo  clofely  as  to 
fupport  it  in  its  palpitations,  and  more  violent  and  irre- 
gular actions ; for  when  we  injecl  the  heart,  its  pe- 
ricardium remaining  entire,  that  bag  is  filled  fo  full 
that  we  can  hardly  lay  it  open  with  a probe  and  lancet 
without  wounding  the  heart ; and  ftill  further,  when 
we  open  the  pericardium  before  we  injedl  the  heart, 
the  heart  receives  much  more  inje&ion,  fwells  to  an 
unnatural  bulk  for  the  thorax  that  it  is  contained  in,* 
Vol*  II*  E and 
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and  lofes  its  right  fhape.  The  pericardium  is  formed 
like  the  pleura  and  mediaflinum,  of  the  cellular  fub-* 
fiance  ; it  is  rough  and  irregular  without*  and  fleecy 
with  the  threads  of  cellular  fubflance,  by  which  it  is 
connected  with  all  the  furrounding  parts ; within  it 
is  fmooth,  white,  tendinous,  and  gliflening,  and  ex- 
ceedingly flrong.  As  the  heart  lies  upon  the  floor  of 
the  diaphragm,  the  pericardium,  which  lies  under  the 
heart,  is  connected  with  the  diaphragm  a little  to  the 
left  of  its  tendinous  centre,  and  fo  very  ftrongly  that 
they  are  abfolutely  infeparable.  The  pericardium 
furrounds  the  whole  heart,  but  it  is  loofe  every  where 
except  at  the  root  of  the  heart,  where  it  is  connected 
with  the  great  veflels : For  the  pericardium  is  not 
fixed  into  the  heart  itfelf,  but  rifes  a confiderable  way 
upon  the  great  veflels,  gives  them  an  outward  coat, 
and  furrounds  each  veflel  with  a fort  of  ring,  as  may 
be  feen  in  the  plan  *.  For,  ill,  It  furrounds  the  pul- 
monic veins  where  they  are  entering  the  heart ; there 
the  pericardium  is  fhort : 2dly,  It  mounts  higher  upon 
the  vena  cava  than  upon  any  other  veflel;  the  cava  of 
courfe  is  longer  within  the  pericardium,  and  it  alfo  is 
furrounded  with  a fort  of  ring  : jdly,  It  then  pafles 
round  the  aorta  and  pulmonic  artery,  furrounding  thefe 
in  one  greater  loop : 4thly,  The  cava  inferior  is  the 
veflel  which  is  the  fhortefl:  within  the  pericardium : 
for  the  heart  inclines  towards  the  horizontal  direction  $ 
it  lies  in  a manner  flat  upon  the  upper  furface  of  the  dia* 
phragm,..  while  the  lower  furface  of  the  diaphragm  ad- 
heres to  the  upper  furface  of  the  liver.  Thus  it  happens 
that  the  liver  and  the  right  auricle  of  the  heart  are  almoft 

♦ Vide  Plan,  N°  18. 
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m contact,  the  diaphragm  only  intervening;  thence 
the  lower  cava  which  paffes  from  the  liver  into  the 
right  auricle  of  the  heart  cannot  have  any  length. 
While  the  pericardium  thus  paffes  round  the  great 
veffels,  it  mult  leave  tucks  and  corners ; and  thefe  have 
been  named  the  cornua  or  horns  of  the  pericardium. 

But  there  is  another  peculiarity  in  the  form  of  the 
pericardium,  which  I have  explained  in  this  fecond 
plan  * ; viz.  that  the  pericardium  conftitutes  alfo  the 
immediate  coat  of  the  heart ; for  the  pericardium 
having  gone  up  beyond  the  bafis  of  the  heart  fo  as  to 
furround  the  great  veffels,  it  defcends  again  along  the 
fame  veffels,  and  from  the  veffels  goes  over  the  heart 
itfelf.  I have  marked  the  manner  of  this  more  delicate 
inflexion  of  the  pericardium  at  (aa)^ — where  the  peri- 
cardium is  loofe ; at  (bb\ — the  angle  where  it  is  re- 
flected ; and  at  (cr), — where  it  forms  the  outer  coat 
of  the  heart.  The  pericardium  where  it  forms  this 
outer  coat  becomes  extremely  thin  and  delicate,  aknoft 
cuticular,  but  ftrong : under  this  coat  there  is  much 
cellular  fubftance  ; the  coronary  arteries  pafs  along  in 
this  cellular  fubftance,  the  mufcular  fibres  are  bound 
together  by  it,  and  under  it  the  fat  is  gathered  fome~ 
times  in  a wonderful  degree,  fo  as  to  leave  very  little  to 
be  feen  of  the  dark  or  mufcular  colour  of  the  heart. 

The  pericardium  then  is  a denfe  and  very  ftrong 
membrane,  which  I would  compare  with  the  capfule 
of  any  great  joint,  both  in  office  and  in  form : for  it 
is  rough  and  cellular  without,  ffiining  and  tendinous 
within ; bedewed  with  a fort  of  halitus  like  the  great 
joints,  delicate  and  almoft  a cobweb-like  membrane 
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in  the  child,  but  increafmg  in  thicknefs  by  the  con- 
tinual fridions  of  the  heart,  juft  as  a capfuiar  ligament 
does  by  the  working  of  its  joint ; and  its  ufes  are  to  keep 
the  heart  eafy  and  lubricated  by  that  exhalation  which 
proceeds  from  its  exhalent  arteries  (and  not  from  any 
glands),  and  which  can  be  imitated  fo  eafily  by  injed- 
ing  tepid  water  into  its  arteries,  to  fufpend  the  heart 
in  fome  degree  by  its  connedions  with  other  parts, 
efpecially  by  its  connedions  with  the  mediaflinum  and 
diaphragm ; and  to  limit  the  diflentions  of  the  heart, 
and  check  its  too  violent  actions,  juft  as  we  fee  it  pre- 
vent too  much  of  our  injections  from  entering  the  heart. 
How  ftrong  the  pericardium  is,  and  how  capable  of 
fiipporting  the  adion  of  the  heart,  even  after  the  mo  ft 
terrible  accidents,  we  know  from  this ; that  the  heart 
or  coronary  arteries  have  actually  burft,  but  with  a 
hole  fo  fmall  as  not  to  occafion  immediate  lofs  of  life ; 
then  the  pericardium  receiving  the  blood  which  came 
from  the  rupture,  has  dilated  in  fuch  a manner  as  to 
receive  nine  or  ten  pounds  of  blood,  but  has  yielded 
fo  ftowly  as  to  fupport  the  heart  in  fome  kind  of  adion, 
and  fo  preferved  life  for  two  or  three  days. 

If  I have  not  mentioned  any  fluid  under  the  di- 
red  name  of  aqua  pericardii,  or  the  water  of  the 
pericardium,  it  is  becaufe  I confider  the  accident  of 
water  being  found  as  belonging  not  to  the  healthy 
ftrudure  but  to  difeafe.  Yet  this  fame  water  occu- 
pied the  attention  of  the  older  authors  in  a moft  ludi- 
crous degree.  Hippocrates  believed  that  this  water  of 
the  pericardium  came  chiefly  from  the  drink  we  fwal- 
low,  which  found  fome  way  or  otheT  (as  it  patted 
by  the  pericardium)  to  infinuate  itfelf  into  this  bag : 

Some 


I 


OF  THE  PERICARDIUM,  53 

Some  after  him  faid,  it  was  the  fat  of  the  heart  melted 
down  by  inceflant  motion  and  the  heat  of  the  heart ; 
fome  faid  it  was  from  humours  exuding  through  the 
heart  itfelf,  and  retained  by  the  denfity  of  the  pericar- 
dium that  this  water  came  5 and  it  is  but  a few  years 
fince  this  clear  and  did  in  & account  of  it  was  given, 
viz.  cc  that  it  proceeds  from  the  aqueous  excremen- 
titious  humour  of  the  third  concoCtion.”  The  fame 
<c  fad  and  learned  men  viri  graves  et  dodi,”  de- 
clare to  us,  that  the  ufes  of  the  aqua  pericardii  are  to 
cool  the  heart,  for  it  is  the  very  hotted  thing  in  the 
body ; or  by  its  acrimony  to  irritate  the  heart,  and 
fupport  its  motions ; or  to  make  the  heart  by  fwi na- 
ming in  it  feem  lighter.  By  this  it  is  pretty  obvi- 
ous what  abfurd  notions  they  had  of  the  quantity  of 
water  that  may  be  found  in  the  heart.  But  of  all  the 
outrages  againft  common  fenfe  and  common  decorum, 
the  mod  fmgular  was  the  difpute  maintained  among 
them,  whether  it  was  or  was  not  the  water  of  the  peri- 
cardium which  rufhed  out  when  our  Saviour’s  fide  was 
pierced  with  the  fpear  ? ’-The  celebrated  Bardius,  in  a 
learned  letter  to  Bartholine,  fhows  how  it  was  the  water 
of  the  pericardium  that  flowed  out ; but  Bartholine,  in 
his  replication  thereunto,  demondrates,  that  it  mud 
have  been  the  water  of  the  pleura  alone.  This  abo- 
minable and  ludicrous  quedion,  I fay,  they  bandied 
about  like  boys  rather  than  men  : Bartholinus,  Arius 
Montanus,  Bertinus  Nicelius,  Fardovius,  Laurenber- 
gius,  Chiprianus,  with  numberlefs  other  Doctors  and 

* They  are  thus  denominated  in  all  the  charters  of  the  College 
Of  Phyficians  from  the  time  of  Henry  VIII.  downwards. 
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Saints,  were  all  bufy  in  the  difpute ; for  which  they 
muff  have  been  burnt,  every  foul  of  them,  at  the  flake, 
had  they  done  this  in  ridicule ; but  they  proceeded  in 
this  matter  with  the  mofl  ferious  intentions  in  the 
world,  and  with  the  utmofl  gravity  *.  The  whole  truth 
concerning  water  in  the  pericardium  is,  that  you  find 
water  there  whenever  at  any  time  you  find  it  in  any  of 
the  other  cavities  of  the  body.  If  a perfon  have  la- 
boured under  a continued  weaknefs,  or  have  been 
long  difeafed,  if  a perfon  have  lain  long  on  his  death- 
bed, if  the  body  have  been  long  kept  after  death, 
there  is  both  a condenfation  of  the  natural  halitus  in 
all  the  parts  of  the  body,  and  an  exudation  of  thin 
lymph  from  every  veffei ; there  is  water  found  in  every 
cavity,  from  the  ventricles  of  the  brain  to  the  cavity 
of  the  ankle  joint,  and  fo  in  the  pericardium  among 
the  reft.  But  if  you  open  any  living  animal  as  a Dog, 
or  if  you  open  fuddenly  the  body  of  a fuicide,  or 
a criminal  who  has  been  juft  hanged,  not  a drop  of 

* The  fhocking  indecencies  of  their  reafonmgs  on  this  fubjedf 
I will  not  condefcend  to  draw  outTrom  the  obfcurity  of  that 
barbarous  idiom  in  which  was  delivered  : “ Sed  non  cogar  hue 
me  conferre.  Fateor  enim  nativam  Chrhli  temperiem  nihil 
pravorum  humorum  produxiife,  quia  perfedtiffima  ; at  a caufis 
extends,  vigiliis,  cruciatibus,  itineribus,  vulneribus  et  mille 
tc  rmsntis  quid  non  prxter  confuetam  nature  divinse  perfedtionem 
productum  credimus  ? Ad  hsc  fano  fenfu  id  accipiendum,  nihil 
pravorum  humorum  in  corpore  Chrihi  generatum.”  Barthohni 
Eplflol&i  p.  299.  — “ Idque  de  Salvatore  innoxie  dixeris,  quem 
ieinuis  manducaffe,  bibifle,  dormivifle,  ambulafle  et  quid  non 
egilfe,  ut  fe  hominum  cundtis  adtionibus,  quse  fecundum  naturam 
funt,  fubmitteret : fputum  emifit,  quum  luto  mifeeret  ad  curan- 
dum  ccecum,  et  fudavit  ingruente  martyrio,  et  fine  dubio  non 
parum  feri  in  thorace  collegit,  quod,  aperto  pok  mortem  latere, 
emanavit.”  Bart  holm  Epiftola,  p.  30c, 
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water  will  be  found  in  the  pericardium.  When  fuch 
fluid  is  to  be  found,  it  is  of  the  fame  nature  with  the 
dropfical  fluids  of  other  cavities : in  the  child,  and  in 
ypung  people,  it  is  reddifh,  efpecially  if  the  pericar- 
dium be  inflamed  ; in  older  people  it  is  pellucid,  or  of 
a light  draw  colour  ; in  old  age  and  in  the  larger 
animals  it  is  thicker,  and  more  diredlly  refembles  the 
liquor  of  a joint. 

Thus  does  the  pericardium  contribute  in  fome  de- 
gree to  fettle  the  poflure  of  the  heart ; but  hill  the 
heart  is  almoft  entirely  loofe  and  free.  It  is  fixed  by 
nothing  but  its  great  veffels  as  they  run  up  towards 
the  neck,  or  are  connedled  with  the  fpine ; but  how 
flight  this  hold  is,  how  much  the  heart  mu  ft  be  moved, 
and  thefe  veifels  endangered,  by  (hocks  and  falls,  it  is 
awful  to  think.  The  pericardium  is  no  doubt  fome 
reftraint : its  connexions  with  the  diaphragm  and  with 

i O 

the  mediaftinum  make  it  a provifion,  in  fome  degree, 
againft  any  violent  (hock  ; its  internal  lubricity  is,  at 
the  fame  time,  a means  of  making  the  heart’s  motions 
more  free:  yet  the  heart  rolls  about  in  the  thorax ; 
we  turn  to  our  left  fide  in  bed,  and  it  beats  there  ; we 
turn  over  to  our  right  fide,  and  the  heart  falls  back 
into  the  cheft,  fo  that  its  pulfe  is  nowhere  to  be  per- 
ceived ; we  incline  to  our  left  fide  again,  and  it  beats 
quick  and  ftrong.  The  heart  is  railed  by  a full  fto- 
niach,  and  is  puflied  upwards  in  dropfy  ; and  during 
'pregnancy  its  poflure  is  remarkably  changed ; it  is 
fuddenly  depreffed  again  when  the  child  is  delivered, 
or  the  waters  of  a dropfy  drawn  off.  It  is  fhaken  by 
coughing,  laughing,  freezing,  and  every  violent  ef- 
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fort  of  the  thorax.  By  matter  collected  within  the 
thorax  it  may  be  difplaced  to  any  degree.  Dr.  Far- 
quharfon  cured  a fine  boy,  about  eight  years  old,  of 
a great  collection  of  matter  in  the  chefl,  whofe  heart 
was  fo  difplaced  by  a vaft  quantity  (no  lefs  than  four 
pounds)  of  pus,  that  it  beat  ftrongly  on  the  right  fide 
of  the  bread  while  his  difeafe  continued,  and  as  foon 
as  the  pus  was  evacuated,  the  beating  of  the  heart 
returned  naturally  to  the  left  fide.  Who  could  have 
believed  that,  without  material  injury,  the  heart  could 
be  fo  long  and  fo  violently  difplaced  ? Felix  Platerus- 
tells  us  a thing  not  fo  eafily  believed,  that  a young  boy, 
the  fon  of  a printer,  having  praftifed  too  much  that 
trick  which  boys  have  of  going  upon  their  hands 
with  their  head  to  the  ground,  began  to  feel  ter* 
rible  palpitations  in  the  left  bread ; thefe  gradually 
increafed  till  he  fell  into  a dropfy  from  weaknefs, 
and  died  ; and  upon  differing  his  body,  the  fixa- 
tion of  his  heart  was  found  to  have  been  remark- 
ably changed  by  this  irregular  podure.  Now  we  are 
not  to  argue  that  fuch  change  of  podure  of  the  heart 
could  not  happen  merely  from  this  caufe,  becaufe  pro- 
feffed  tumblers  have  not  thefe  difeafes  of  the  heart ; it 
were  as  filly  to  argue  thus  againd  the  authority  of 
Platerus,  as  to  fay  that  every  pod-boy  has  not  aneurifms 
of  the  ham,  or  that  every  chimney-fweep  has  not  a 
cancer  of  the  fcrotum. 

We  may  now  clofe  this  chapter  on  the  mechanifm 
of  the  heart,  in  which  all  the  parts  have  been  fuccef- 
fively  explained.  We  know  how  the  heart  is  fufpended 
by  the  mediadinum  and  by  its  great  veffek ; how 
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it  is  lubricated,  fupported,  and  regulated  in  its  motions., 
by  the  pericardium ; its  nerves,  which  remain  to  be 
explained  at  a fitter  time,  are  extremely  fmall,  while 
its  vis  infita,  or  irritability,  is  great  beyond  that  of  all 
the  other  parts.  We  can  eafily  follow  the  circle  of  the 
blood,  which,  as  it  arrives  from  ail  the  extremities  ir- 
ritates the  auricle,  is  driven  down  into  the  ventricle,  is 
forced  thence  into  the  pulmonic  artery,  pervades  the 
lungs,  and  then  comes  round  to  the  left  fide  of  the 
heart,  or  to  that  heart  which  fupplies  the  body ; and 
there  begins  a new  circulation,  called  the  greater  eir® 
culation,  viz.  of  the  body,  as  the  other  is  called  the 
leffer  circulation  of  the  lungs.  Thus  we  recognife 
diftindtly  the  functions  of  the  double  heart,  with  all  its 
mechanifm ; the  flronger  heart  to  ferve  the  body,  the 
weaker  heart  to  ferve  the  lungs ; and  we  fee  in  the 
plained  manner  two  diftindl  fundlions  performed  by 
one  compound  heart : the  right  heart  circulates  the 
blood  in  the  lungs,  where  it  is  purified  and  renewed  * 
the  left  delivers  out  a quantity  of  blood,  not  fuch  as  to 
fill  all  the  veffels,  nor  fuch  as  to  move  onwards  by  this 
fingle  ftroke  of  the  heart  to  the  very  extremities  of  the 
body,  but  fuch  merely  as  to  give  a fenfe  of  fulnefs  and 
tenfion  to  the  veffels : the  force  is  merely  fuch  as  to 
excite  and  fupport  that  adtion  which  the  arteries  every 
where  perform  in  the  various  organs  of  the  body,  each 
artery  for  its  appropriated  purpofes,  and  each  in  its 
peculiar  degree. 

By  undemanding  thus  the  true  mechanifm  and  ufes 
of  the  heart,  we  can  conceive  how  the  ancients  were 
led  into  flrange  miftakes,  by  very  fimple  and  natural 
appearances.  We  underfland  why  Galea  called  the 

right 
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right  auricle  the  <c  uitimum  moriens,39  or  the  part 
which  died  lad  ; for,  upon  opening  the  body  foon  after 
death,  he  found  the  right  auricle  filled  with  blood, 
and  dill  palpitating  with  the  remains  of  life,  when  all 
the  other  parts  feemed  abfolutely  dead ; and  if  the 
blood  always  accumulates  in  the  right  fide  of  the  heart 
before  death,  it  is  plain  that  the  ftimulus  of  that  blood 
will  preferve  the  remains  of  life  in  the  right  fide,  after 
all  appearance  of  life  on  the  left  fide  is  gone.  But  the 
caufe  of  this  accumulation  of  blood  in  the  right  fide 
is  very  ill  explained  by  Haller,  though  it  feems  to  have 
employed  his  thoughts  during  half  his  life.  He  fays, 
that  in  our  lad  moments  we  breathe  with  difficulty  ; 
the  lungs  at  lad  collapfe,  and  ceafe  to  ad  ; and  when 
they  are  collapfed,  no  blood  can  pafs  through  them, 
but  mud  accumulate  in  the  right  fide  of  the  heart. 
That  there  is  really  no  fuch  collapfe  of  the  lungs,  I 
propofe  hereafter  to  fhow  ; but,  in  the  meanwhile,  this 
is  the  true  reafbn,  viz.  that  when  the  ventricles  of  the 
heart  ceafe  to  ad,  and  the  beating  of  the  heart  fub- 
hides,  the  two  auricles  lie  equally  quiet,  but  in  very 
different  conditions ; the  right  auricle  has  behind  it  all 
the  blood  of  the  body  pouring  in  from  all  parts  during 
the  lad  druggies ; but  the  left  auricle  has  behind  it 
nothing  but  the  empty  veins  of  the  lungs ; nothing 
can  fill  it  but  what  fills  the  veffels  of  the  lungs  j or, 
in  other  terms,  nothing  can  fill  the  left  auricle  but  the 
droke  of  the  heart  itfelf ; but  indead  of  ading,  the 
heart  falls  into  a quiefeent  date,  the  left  auricle  re- 
mains empty,  while  the  blood  oozes  into  the  right 
auricle  from  all  the  extremities  of  the  body  till  it  fills 
it  up. 

Nothing 
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Nothing  is  more  agreeable  than  to  find  fuch  pheno- 
mena defcribed  faithfully  long  before  the  reafon  of 
them  is  underflood.  In  the  Parifian  diffedlions  I find 
the  following  defcription : cc  When  the  bread  of  a 
living  Dog  is  opened  by  taking  away  the  flernum,  with 
the  cartilaginous  appendices  of  the  ribs,  the  lungs  are 
obferved  fuddenly  to  fink,  and  afterwards  the  circula- 
tion of  the  blood  and  ths  motion  of  the  heart  to  ceafe. 
In  a little  time  after  that  the  right  ventricle  of  the 
heart  and  the  vena  cava  are  fwelled,  as  if  they  were 
ready  to  burfl.,,  * This  was  yvhat  deceived  the  an- 
cients, and  was  the  caufe  of  all  their  miflakes.  When 
they  found  the  right  ventricle  thus  full  of  blood,  they 
conceived  that  it  alone  conveyed  the  blood  ; they  found 
the  left  ventricle  empty,  and  believed  that  it  contained 
nothing  but  vital  fpirits  and  air  : and  fo  far  were  they 
from  having  any  notions  of  a circulation,  that  they 
thought  the  air  and  vital  fpirits  went  continually  for- 
wards in  the  arteries ; that  the  grofs  blood  which  was 
prepared  in  the  liver  came  up  to  the  heart  to  be  per- 
fected, and  went  continually  forwards  in  the  veins,  or, 
if  they  provided  any  way  of  return  for  thefe  two  fluids, 
it  was  by  fuppofing  that  the  blood  and  fpirits  moved 
forwards  during  the  day-time,  and  backwards  in  the 
fame  veffels  during  the  night. 

Thefe  things  next  explain  to  us  why  they  called 
the  right  ventricle  ventriculus  sanguineus:  they 
found  it  full  of  blood,  and  thought  its  walls  were  thin- 
ner, becaufe  it  had  only  to  contain  the  very  grofTefl 
parts  of  the  blood  : and  why  they  called  the  left  ven~ 
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tride  ventriculus  spirituosus  and  nobilis,  be* 
caufe  they  faw  it  empty,  and  concluded  that  it  con* 
tained  the  animal  fpirits  and  aerial  parts  of  the  blood, 
and  its  walls  were  thicker,  they  faid,  to  contain  thefe 
Jjubtile  fpirits.  They  explain  to  us  their  names  of  ar~ 
teria  venosa  and  vena  a r teriosa  ; for  they  would 
have  veins  only  on  the  right  fide  of  the  heart,  and  ar- 
teries only  on  the  left ; and  although  they  faw  plainly 
that  the  pulmonic  artery  was  an  artery,  they  called  it 
Arteria  Venofa ; and  although,  on  the  left  fide  again, 
they  faw  plainly  that  the  pulmonic  vein  was  merely  a 
vein,  they  would  (till  cheat  themfelves  with  a name, 
and  call  it  Vena  Arteriofa : the  veins,  they  faid,  were 
quiet,  becaufe  they  contained  nothing  but  mere  blood  ; 
the  arteries  leaped,  they  faid,  becaufe  they  were  full  of 
the  animal  fpirits  and  vital  air. 

The  very  name  and  diftin£tion  of  arteries  which  we 
now  ufe,  arife  from  this  foolifh  do&rine  about  air 
and  animal  fpirits.  To  the  oldeft  phyficians  there  was 
no  velfel  known  by  the  name  of  artery,  except  the 
aspera  arteria  ; and  it  was  named  Artery  becaufe 
it  contained  air  \ fo  that  Hippocrates,  when  he  fpeaks 
of  the  carotids,  never  names  them  arteries,  but  calls 
them  the  Leaping  Veins  of  the  neck.  But  when  Eri* 
llratus  had  eftabliflied  his  do&rine  about  the  veffels 
which  go  out  from  the  heart,  carrying  vital  fpirits  and 
air,  the  name  of  artery  was  transferred  to  them  ; and 
then  it  was  that  the  ancients  began  to  call  the  velfels 
going  out  from  the  left  fide  of  the  heart  arteries, 
naming  the  aorta  the  arteria  magna  and  the  pul- 
monic vein  the  arteria  venosa. 
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When  a vein  was  cut,  they  faw  nothing  but  grofs 
blood,  and  of  a darker  colour ; but  when  an  artery 
was  cut,  they  obferved  that  the  blood  was  red  ; that  it 
was  full  of  air  bubbles ; that  it  fpurted  out,  and  was 
full  of  animal  fpirits  ; and  thus  it  became  eafy  for 
them  to  flow  how  fafe  it  was  to  open  a vein  where 
nothing  was  loft  but  grofs  blood,  how  terribly  dan- 
gerous it  was  to  open  an  artery  which  was  beating  with 
the  fpirit  of  life ; and  this  they  confidered  as  fuch  an 
awful  difference,  that  when  arteriotomy  in  the  temple 
was  ftrft  propofed,  they  pronounced  it  murderous, 
and  on  this  reafoning  it  was  abfolutely  forfaken  for 
many  ages* 

But  the  oldeft  of  our  modern  phyficians  foon  found 
a neceffity  of  mixing  this  blood  and  animal  fpirits  toge- 
ther, and  for  a long  while  could  hit  on  no  convenient 
way  by  which  this  mixture  might  be  effected  : as  a laft 
fhift,  they  made  the  blood  exude  through  the  feptum 
of  the  heart ; and  then  the  current  doctrine  was,  that 
of  the  blood  which  came  from  the  liver,  one  half  went 
into  the  pulmonic  artery  to  nourifh  the  lungs ; the 
other  half  exuded  through  the  feptum  of  the  heart  to 
mix  with  the  animal  fpirits.  Riolanus  was  the  bitter 
enemy  of  Harvey  and  of  his  noble  do&rine ; and  this 
is  the  miferable  and  confufed  notion,  not  to  call  it  a 
dofirine,  which  he  trumpeted  through  Europe  in  let- 
ters and  pamphlets.  To  make  good  this  miferable 
hypothefis,  Riolanus,  Gaffendus,  and  many  others,  faw 
the  neceffity  ^of  having  fide  paffages  through  the  fep- 
tum of  the  heart.  I really  believe  from  their  mean 
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equivocating  manner  of  talking  about  thefe  paffages, 

i o that 

\ 


62 


of  The  Heart. 


that  they  had  never  believed  them  themfelves “ The 
chyme/’  fays  Bartholine,  cc  and  the  thinner  blood*, 
palfes  through  the  feptum  of  the  heart,  when  the 
heart  is  in  fyftole  and  the  pores  and  palfages  are  en- 
larged.” Thus  did  the  celebrated  Bartholine  believe 
the  feptum  perforated.  Wallseus,  and  Marchetti,  and 
Mollinettus,  and  Monichen,  believed  it, .and  Mr.  Broad- 
becquius  of  Tubingen  proved  it  f.  But  I believe  mod 
potently  with  Haller,  that  whenever  they  wanted  to 
ihow  thofe  perforations,  they  managed  their  probes  fo 
as  to  make  palfages  as  wide  and  as  frequent  as  the  oc- 
cafion  required  : “ Solebant  foramina  parare  adigendo 
ftylos  argenteos  in  refiftens  feptum/’  fays  Haller ; 
and  this  is  a full  and  true  account  of  all  the  authors 
who  have  defcribed  fide  palfages  through  the  feptum  of 
the  heart : they  needed  them,  and  they  made  them. 

Amid  ft  all  this  ignorance,  we  cannot  wonder  that 
a thoufand  childilh  imaginations  prevailed,  nor  that 
the  qualities  of  the  mind  were  deduced  from  the  phy- 
fical  properties  of  the  heart.  We  have  heard  the  vul- 
gar, for  example,  fpeak  of  the  bone  of  the  heart.  And 
from  whom  did  this  arife  ? From  Ariftotle  ! who  ex- 
plains to  us,  that  there  is  at  the  root  of  the  heart  a 
bone  which  ferves  for  its  balls ; and  not  a phyfician 
has  written  upon  the  heart  fmce  his  time,  who  has 
not  fpoken  more  or  lefs  myfterioufly  about  this  bone ; 

* That  I may  not  feem  to  fpeak  too  harfhly  of  this  knot  of 
confpirators  againft  Harvey,  I will  quote  what  Boerhaave  fays 
of  Riolanus,  who  was  at  the  head  of  them  : Non  ipfe  callidus 
cavillationum  artifex  Riolanus, ’’  k c. 

f Experimento  perforatum  oltendit  Broadbecquius  Tubings?. 
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while  in  truth  the  whole  ftory  means  nothing  more 
than  this,  that  where  the  bafis  of  the  arteries  are  fix- 
ed into  the  hard  ring  or  bafis  of  the  heart,  the  place 
is  extremely  firm,  almoft  cartilaginous,  efpecially  in 
old  age,  when  often  the  roots  of  the  arteries  are  offi- 
fied,  or  converted  into  what  anatomifts  have  chofea 
to  call  bone. 

Often  alfo  we  have  heard  the  vulgar  talk,  not 
figuratively,  but  in  the  plain  fenfe  of  the  words,  of  a 
little  or  big  heart,  as  fynonymous  with  a timorous  or 
courageous  heart.  But  whenever  we  hear  miftakes  of 
this  kind  among  the  vulgar,  we  may  be  allured  they 
have  fome  time  or  other  come  from  high  authority. 
Bartholine  was  fo  much  convinced  that  a fmall  heart 
begot  courage,  and  a great  one  irrefolution  and  fear* 
that  he  is  thoroughly  furprifed  when  he  finds  the 
contrary ; “ Cor  vaflus  fuit  homo,  tamen  audax  fuerat, 
ut  cicatrices  in  capite  frequentes  et  rimse  in  cranio 
teflabantur.”  But  if  Bartholine  be  right,  Kirkringius 
is  quite  wrong,  and  has  mi  [taken  the  doflrine  ; for  he 
fays,  “ An  magnanima  fuerit  hsec  magni  cordis  fee- 
mina,  nefcio,”  &c.  “ I do  not  know  whether  this  wo- 
man’s courage  was  as  big  as  her  heart ; but  this  I do 
know,  that  fhe  was  a famous  topper.  Whether  this 
drinking  dilates  the  heart,  and  makes  your  (launch 
drinkers  fuch  famous  fighters,  I cannot  pretend  to  de- 
cide.” We  have  heard  the  vulgar  talk  alfo  of  a hairy 
heart,  as  familiarly  as  of  a hairy  man,  being  the  mark 
of  high  courage  and  flrength ; but  what  fhal!  we 
think  of  it,  when  we  find  that  this  report  is  to  be  de- 
duced fairly  from  Pliny,  through  the  mod  celebrated 
names  among  our  old  phyficians  ? He  it  was  who  be- 
gan 
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gan  with  telling  how  the  Meffenians,  that  unhappy 
people  who  lived  for  fo  many  ages  the  flaves  or  he- 
lots of  Greece,  loft  their  great  general  Ariftomenes. 
But  how  great  he  was,  never,  according  to  Pliny,  came 
to  be  known  till  after  his  death  ; for  the  Lacedemo- 
nians having  catched  him  three  times,  refolved  at  laft 
to  open  his  breaft ; and  there,  as  a proof  of  his  mod 
invincible  courage  and  daring,  they  found  his  heart  fil- 
led with  hair.  This  from  Pliny  were  nothing,  if  fuch 
diffedions  had  not  been  made  fince  then  a hundred 
times.  “ There  was  a robber  (fays  Benivinius),  one 
Jacobus,  who  having  been  taken  down  from  the  gib- 
bet apparently  dead,  but  really  having  in  him  the 
remains  of  life,  was  laid  carefully,  recovered,  was 
perfectly  reftored,  betook  himfelf  to  his  old  ways 
again  ; and  fo  in  the  natural  courfe  of  things  came 
round  to  his  old  mark  the  gallows,  and  was  this  time 
very  thoroughly  hanged.  Wondering  (fays  Benivi- 
nius) at  the  perfed  wickednefs  of  this  man,  I longed 
very  anxioufly  to  dified  the  body,  and  I actually 
found  the  heart,  not  covered,  but  (refertum  pills) 
crammed  with  hair.” 

But  there  is,  in  fad,  no  end  of  wonders  and  won- 
derful diffedions  among  thefe  robbers  of  his.  His 
next  fubjed  was  not  a bold  robber,  but  a poor 
fneaking  thief  (de  corde  furis  cujufdam) ; there 
was  no  hair  to  be  expeded  in  his  heart ; but  as  he 
was  a thief  only,  it  was  confident  with  this  doc- 
trine that  he  fhould  be  fir  ft  very  heartlefs  ; fecondly, 
have  very  little  brain;  thirdly,  that  he  fhould  have 
very  inordinate  appetites  and  defires.  Now  there  was 
firft  a great  two-legged  vein  carrying  the  atrabilis,  the 
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fource,  no  doubt,  of  all  his  inordinate  cravings,  di- 
rectly Into  the  ftomach.  Secondly,  there  was  a great 
abfcefs  full  of  pus  wafting  the  left  fide  of  his  heart; 
and,  thirdly  and  laftly,  the  back  part  of  the  head*, 
(which  all  the  anatomifts  of  that  time  knew  very- 
well  was  the  feat  of  memory)  was  in  him  fo  fmall 
that  it  could  hardly  contain  a fpoonful  of  that  kind  of 
brain  ; and  this  want  was  the  reafon  (having  fo  little 
memory)  that  he  was  fo  perfevering  a thief ; for  let 
you  whip  him,  banifh  him,  clap  him  in  the  flocks,  he 
forgot  it  ftraightway,  and  was  back  at  his  old  tricks 
again,  like  a dog  to  has  vomit 

But  thefe  are  now  almoft  forgotten,  though  perhaps 
the  hiftory  of  the  abfurdities  of  the  human  genius 
fhould  no  more  be  negle&ed  than  of  its  beauties.  Is 
it  not  delightful  to  feel,  that  after  floating  in  this  ocean 
of  conjeClure,  after  all  thefe  diforderly  and  wild 
dreams,  we  are  come  to  have  an  idea  of  the  heart, 
fimple  and  beautiful ; of  a heart  containing  within  It- 
felf  two  functions  ; firft,  the  office  of  renewing  the 
blood  ; fecondly,  the  office  of  animating  the  arteries, 
and  by  them  preferving  in  life  and  aCtion  the  whole 
fyftem  of  the  body?  Thefe  are  the  two  offices  which 
I fhall  now  proceed  to  explain. 

* Non  videntur  filentio  efte  prsetereunda,  quse  mtper  in  in- 
cifo  Jacobi  cujufdam  furis  infignis  cadavere  annotavimus : bi» 
fnrcatam  fcilicet  venam  quse  a liene  ad  ventriculum  atram  defert 
bilem,  turn  et  abrceilum  in  ftniftro  cordis  ventre  pituita  redvm- 
dantem  : poftremo  et  pofteriorem  ejus  capitis  partem,  ubi  me- 
morise fedes  eft,  adeo  brevem,  ut  tantiilam  cerebri  portiunculam 
continereL.  Quam  ob  caufam,  cum  priorum  fcelerum  et  eoruni 
quse  pro  his  ftcpe  paftus  fuerat,  tormenta  fcilicet,  exiiia  et  car- 
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CHAP.  IL 

\ \ : 

ON  THE  APPEARANCE  AND  PROPERTIES  OF  THE 

« 

BLOOD,  ON  THE  CHEMISTRY  OF  OUR  FLUIDS, 
AND  ON  THE  INFLUENCE  WHICH  AIR  HAS  UPON 
THEM. 

By  the  Pimpled  methods  the  blood  can  be  refolved 
into  various  parts,  but  chiefly  into  thefe  three  ; the 
red  globules,  which  give  colour  to  the  blood ; the 
gluten,  which  gives  confidency  and  nutritious  quali- 
ties to  the  blood  ; and  the  ferum,  which  dilutes, 
mixes,  and  fufpends  the  whole. 

Though  the  ferum  and  gluten  did  not  pafs  entirely 
unnoticed,  the  red  globules  were  the  part  of  the  blood 
which  firft  excited  the  attention  of  .phyficians,  and 
feemed  to  promife  a rich  halved  of  difcoveries  ; a pro- 
mife  which  too  furely  never  was  fulfilled.  The  red 
particles  have  always  appeared  important,  becaufe 
they  feem  to  give  the  colour,  the  ufeful  qualities,  and 
the  whole  character  to  the  blood.  It  is  by  the  rolling 
of  the  red  particles  only  that  we  fee  the  circulation  in 
the  microfcope  ; it  is  red  blood  only  that  we  ever  name 
as  blood  ; and  the  colour  of  the  red  blood  changes  in 
health  and  difeafe.  But  when  phyficians  dudied  this 

ceres  minime  recordaretur,  toties  ad  vomitum  tanquam  canis 
impudens  reverfus  eft,  ut  in  laqueum  tandem  incident,  vitsequ* 
ac  furd  finem  feceritT — Vid.  Benevinius* 
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part  alone,  when  they  gave  it  the  mark  of  chief  im- 
portance, and  annexed  to  it  alone  the  name  of  blood, 
they  little  thought  how  far  they  over-rated  its  impor- 
tance, how  far  the  red  particles  are  from  nourifhing 
the  fyftem,  from  being  effential  to  the  blood,  from 
being  univerfal  in  all  creatures.  They  had  not  confix 
dered  what  myriads  of  animals,  great  as  well  as  fmall, 
want  the  red  particles,  and  (if  thefe  red  particles  are 
to  be  the  chara&eriftic)  want  blood  ; while  philofo- 
phers  of  lefs  contracted  notions  have  continued  to  call 
that  fluid,  blood,  which  fills  the  veflels  of  plants* 

The  Harveian  doctrine  had  no  fooner  produced  a 
revolution  in  the  general  dodtrines  of  phyfiology,  or 
phyficians  begun  to  think  of  the  heart  and  its  circula- 
tion, of  the  great  arteries*  and  extreme  vefiels*  of  the 
difference  betwixt  arteries  and  veins,  and  of  the  ways 
in  which  the  fluids  move  through  the  fmaller  tubes, 
(for  they  faw  them  moving  by  their  microfcopes)  ; no 
fooner  did  all  thefe  phenomena  and  new  wonders  pre- 
fent  themfelves  to  their  imaginations,  than  they  thought 
alfo  of  curious  ways  by  which  thefe  motions  and  fe- 
cretions  might  be  explained.  They  then  began  to  ef- 
timate  the  calibres  of  the  arteries,  to  calculate  with 
great  affectation  of  care  the  fhape,  the  fize,  the  corn- 
pofition,  as  they  chofe  to  call  it,  of  the  particles  of 
the  blood  ; chimeras  and  fancies  fprung  up  innumer- 
able ; and  it  happened  unfortunately  that  for  a long 
while  phyficians  fiudied  nothing  but  angles,  and  lo- 
garithms, and  algebraical  equations  ; they  reafoned 
according  to  thofe  fciences  only  which  have  no  connec- 
tion with  the  phyfiology  of  the  animal  body  $ they  cal- 
culated the  force,  the  thicknefs,  the  dimenfions  of  the 
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heart ; the  diameter,  and  the  drength  of  walls,  and  the 
direction  of  the  aorta  ; their  experiments  confided  in 
fixing  clumfy  tubes  into  the  arteries,  or  in  calculating 
the  whole  quantity  of  blood  by  bleeding  an  animal  to 
death  ; they  applied  nothing  but  the  laws  of  hydrau- 
lics, i.  e.  of  fluids  rifmg  and  falling  in  rigid  tubes,  to 
explain  the  adtive,  arteries  of  a living  body:  in  fliort. 
In  explaining  the  living  body  they  forgot  that  it  was 
alive.  But  now  the  age  of  infallible  proofs  and  de- 
inondrations  has  pafifed  over,  and  the  works  of  Keill, 
Pitcairn,  Borelli,  are  quite  neglected. 

This  difordered  and  miferable  date  of  fcience,  which 
continued  for  a century  nearly,  arofe  from  thofe  red 
particles  of  the  blood  engrofling  too  much  attention, 
and  from  their  being  allowed  an  importance  which 
does  not  belong  to  them  ; although  one  mud  dill  ac- 
knowledge that  they  are  very  fu-rpiifing,  becaufe  they 
are  very  unaccountable,  at  lead  I do  not  know  that  any 
natural  or  likely  u.fe  for  them  has  been  yet  afligned. 

Leeuwenhoek,  looking  through  his  glades,  faw  that 
this  which  gave  the  red  colour  was  the  mod  perma- 
nent charadteridic  part  of  the  blood  ; he  faw  that  this 
part  confided  of  red  particles  floating  in  the  ferum  ; 
lie  found,  or  pretended  to  find,  that  they  were  of  the 
fame  fize  in  a Man  as  in  a fetus  ; in  a Chick  as  in  a 
Hen ; in  a Whale  or  Elephant,  he  found  them  the 
fame  as  in  a Moufe  or  Minnow  ; merely  becaufe  it  was 
convenient  for  him  to  find  it  fo. 

But  poring  dill  longer  over  thefe  particles,  he  per- 
ceived that  the  great  globules  were  fo  far  imperfedt  as 
often  to  break  in  pieces,  and  roll  about  in  the  ferum 
in  feparate  parts  \ and  he  always  found  that  there 
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were  fix  lefs  parts  compofmg  the  greater  globule  of 
the  blood.  By  looking  more  and  more,  he  pretended 
to  obferve,  that  thefe  fmaller  parts  into  which  the  red 
globules  broke  down  ft  ill  preferved  their  form  ; that 
thefe  were  the  particles  of  the  ferous  part  of  the  blood  £ 
and  that  the  great  or  red  particles  frequently  broke 
down  into  ferous  particles,  and  thefe  again  as  frequently 
united  and  compofed  afrefh  a red  globule.  He  pre- 
tended to  find,  that  exactly  fix  fmaller  globules  went  to 
make  up  one  great  one  ; and  he  called  the  red  and 
ferous  globules  the  globules  of  the  firft  and  fecond 
order. 

By  this  notion  of  orders  it  was  plain  that  he  intend- 
ed to  plunge  deeper  into  this  hypothecs,  and  to  have 
at  lead  a third  and  fourth  order ; befides,  thefe  orders 
and  particles  were  at  his  call,  he  might  do  as  he 
pleafed  ; and  he  was  alrnoft  the  only  perfon  poffeffed 
of  glades  which  could  enable  the  phyfiologift  to  fee  and 
tell  about  them.  He  pored  till  he  believed,  or  at  leal! 
made  others  believe,  that  he  faw  globules  of  a third 
order,  fix  times  fmaller  than  the  ferous  globules,  and 
of  courfe  thirty-fix  times  fmaller  than  the  red  globules*, 
And  thus  he  had  lymphatic  particles,  fix  of  which 
made  up  one  ferous  particle  5 and  ferous  particles,  fix 
of  which  made  one  red  globule. 

To  the  geometrical  phyfiologifts  of  that  day  all  this 
Indru&ion  concerning  the  druclure  of  the  blood  was 
mod  delightful ; it  correfponded  very  notably  with 
their  calculations  about  regularly  defcending  feries  of 
veifels ; and  a mod  curious  method  did  they  find  out 
for  fettling  this  law  of  the  branching  of  arteries. 
They  took  the  plates  of  Eudachius^  meafured  with 
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compares  the  arteries  and  veins,  edimated  the  angles 
at  which  each  branch  goes  off,  compared  the  fevera! 
branches  with  the  parent  trunk ; and  from  fuch  cal- 
culations they  fettled  the  general  law  as  heartily  and 
freely,  as  if,  indead  of  the  mod  extravagant  plates  in 
all  anatomy,  they  had  been  meafuring  a&ually  the 
human  body  itfelf.  Thus  they  had  fet  up  their  doc- 
trine of  angles,  branches,  anadomofes,  trunks,  and  ex- 
treme veffels  : they  had  found  that  there  was  a regular 
feries  of  defcending  arteries  ; they  had  a tube  now 
fuited  to  every  defcending  particle  that  Leeuwenhoek 
could  invent  ; and  when  a particle  had  got  into  a 
wrong  veffel,  it  could  go  back  till  it  found  a tube  that 
fuited  it  ; or  if  driven  into  a wrong  bore,  it  could 
break  itfelf  down  into  ferous  or  lymphatic  particles. 
But  when  many  particles  did  dick  hard  in  the  drait 
places,  then  there  was  an  error  loci  ; then  the  big  par- 
ticles were  out  of  their  peculiar  veffels,  and  then  the 
part  began  to  be  red  ; thence  came  inflammations,  fe- 
vers, deeper  obdruttions  $ and  from  fuch  caufes,  or 
from  the  breaking  down  of  the  blood  and  humours, 
came  every  difeafe  that  could  be  named. 

So  very  greatly  were  they  delighted  with  the  dif- 
covery,  that  Dr.  Martin,  who  had  ineafured  the  veffels, 
as  L have  jud  told,  and  had  dreamt  over  this  the 
longed  and  founded  of  them  all,  fpeaks  of  it  in  thefe 
rapturous  terms.  66  But  we  are  moreover  certain  from 
the  obfervations  of  that  mod  accurate  and  curious  ob- 
ferver  of  the  minima  naturae,  that  there  are  innume- 
rable veffels  of  fuch  a fmallnefs  that  none  of  thefe  glo- 
bules could  pafs ; fo  that  it  is  neceffary  to  fuppofe  in- 
ferior claffes  of  globules  of  the  fourth,  fifth,  fixth,  and 
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other  orders. — Whence  by  analogy  we  are  to  conceive 
globules  of  the  third  order  made  up  of  fix  globules  of 
the  fourth  order,  and  thefe  of  fix  of  the  fifth  order, 
and  fo  on  ad  infinitum  through  various  degrees,  the 
number  of  which  we  are  not  to  take  upon  us  to  de- 
termine. ” This  is  a pleafant  addition  of  Dr.  Martin’s  ; 
and  makes  it  a mod  manageable  fyftem  of  mod  di- 
latable materials,  dretching  fo  as  to  fuir  all  occa- 
lions.  This  rider  or  codicil  to  the  do.ctrine  made  it 
eafy  for  every  particle  to  pafs  every  veffel ; but,  alas  ! 
it  leaves  no  room  for  that  old  catchword  of  the  fy« 
dem,  the  error  loci,  nor  any  provifion  for  making 
difeafes. 

How  all  the  phyficians  in  Europe  could  diged  this 
abfurditv,  of  yeiiow  particles,  by  aggregation  and 
arrangements' in  fixes  and  fixes,  becoming  red,  it  is  not 
eafy  to  conceive  ; nor  is  it  eafy  to  conceive  how  men, 
whofe  education  in  mathematics  and  algebra  fhould 
have  taught  them  to  think:  accurately  and  , reafon 
ciofely,  could  believe  that  globules  fhould  break  down 
into  fix  particles  each,  and  that  thefe  particles,  being 
themfelves  particles  of  ferum,  fhould  yet  be  didin&ly 
feen  floating  in  the  ferum.  How  could  thefe  geome- 
trical phyficians  poflibly  believe,  that  thefe  particles, 
from  large  to  fmall,  fhould  defcend,  not  gradually  and 
imperceptibly,  but  by  fixes  and  fixes,  one  after  another 
like  deps  of  dairs  ? In  all  his  mathematics,  I do  not 
believe  that  Martin  could  find  any  contrivance  fit  to 
help  him  out  of  thefe  difficulties.  Martin  obferves, 
in  his  own  way  of  geometry,  and  proceeds  to  prove  it 
by  mod  laborious  fchemes,  “ that  jud  fix  fmall  fphe- 
ricles  fhould  go  to  make  up  one  larger  globule,  if  you 
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were  to  choofe  the  mod  convenient  and  firmed  way 
of  condru&ing  it and  then  he  wonders  at  Leeuwen- 
hoek finding  it  exaflly  fo.  But  if  Leeuwenhoek  knew 
this  as  well  as  Dr.  Martin,  I cannot  for  my  heart  think 
it  any  wonder  that  Leeuwenhoek  chofe  “ the  mod 
convenient  and  firmed  way  of  condructing  a red  glo- 
bule, viz.  out  of  fix  fmaller  ones.”  Seeing  that  he 
had  the  affair  entirely  in  his  own  hands,  “ what  a beau- 
tiful harmony  and  regularity  do  we  perceive,  fays 
Martin,  in  the  mafs  of  blood'  ? Magnum  certe  opus 
oculis  video.”  In  plain  truth,  they  defined  but  a little 
of  this  harmony,  a little  confidency  in  their  dodtrine* 
and  all  was  well 

But  the  midakes  concerning  the  formation  or  or- 
ganizing of  this  blood  are  worfe  than  thefe  ; for  they 
came  from  men  truly  learned,  and  diligent  in  ana- 
tomy, led  on  by  too  drong  a defire  of  finding  out  the 
ufes  of  feveral  parts  of  the  human  body,  as  of  the 
Spleen  and  Thymus,  parts  hitherto  unexplained.  Mr. 
Hewfon  fuppofed  that  the  lymphatic  glands,  which 
feera  at  fird  to  be  mere  convoluted  veffels,  but  which 
microfcopes  fhow  as  confiding  of  numerous  cells,  form 
in  thele  cells  the  primordia  of  the  red  blood  ; for  each 
red  particle  he  fuppofes  to  confid  of  a central  particle, 
which  is  folid  and  dark- coloured,  fur  rounded  by  a 
veficle  which  is  tranfparent  or  white ; and  this  dark 
or  central  part  he  fuppofes  is  formed  in  the  lymphatic 
cells  ; for  he  finds  a fort  of  round  particles  in  the 
lymph,  and  often  he  finds  the  lymphatics  full  of  red 
blood. 

Next,  he  has  fuppofed  that  in  the  child  there  is  re- 
quired a much  greater  fupply  of  blood  j for  this  pur- 
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pole  is  the  thymus  appointed  ; viz.  to  afiift  the  lym- 
phatic glands  in  organizing  blood.  This  gland  lies 
in  the  upper  part  of  the  cheft,  is  great  in  the  child, 
has  vanifhed  in  the  adult,  but  while  it  exifts,  he  finds 
it  full  of  a milky  juice  or  whitifh  mucus,  fit  to  make 
central  particles  for  the  blood ; and  the  lymphatics, 
as  he  fuppofes,  are  the  excretories  for  this  gland.  He 
next  conjedures,  that  this  work,  begun  thus  by  the 
lymphatic  glands,  and  thymus,  is  perfeded  by  the 
fpleen ; that  the  lymphatics  make  central  particles 
only,  while  the  veficular  coverings  are  formed  in  the 
fpleen  ; fo  that  there  only  do  the  particles  become  per- 
fed ; and  accordingly  of  thefe  parts  it  is  in  the  fpleen 
alone  that  the  red  blood  is  found. 

As  the  central  particles  are  formed  in  the  ceils  of 
the  lymphatic  glands,  the  veficular  parts  are  formed  in 
the  cells  of  the  fpleen,  and  the  lymphatics  unload  thefe 
cells  of  the  particles  when  completely  formed : but 
there  appears  no  other  proof  that  they  do  this  office 
than  that  there  are  cells  in  the  fpleen  which  may 
make  veficles ; and  that  the  lymphatics  being  tied,  and 
the  fpleen  fqueezed,  red  globules  are  fometimes  found 
in  them. 

Long  poring  over  a wearifome  fubjed,  and  an  intenfe 
defire  to  finifh  that  account  of  the  blood  which  he  had 
fo  fuccefsfully  begun,  are  flrong  apologies  for  all  thefe 
miilakes.  No  man  will  venture  to  deny,  that  the  glands 
and  lymphatic  veffels  probably  accomplilh  fome  im» 
portant  changes  upon  all  fluids  which  pafs  through 
them ; but  that  they  alone  organize  the  blood,  is  not 
to  be  conceived.  Their  containing  round  white  par- 
ticles, argues  nothing  $ thefe  exift  in  the  chyle,  and 
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probably  in  that  condition  pafs  into  the  blood.  But  if  the 
fetus  requires  a great  fupply  of  blood,  and  the  thymus 
affifls  the  lymphatic  glands,  how  comes  it,  when  both 
lymphatic  glands  and  thymus  are  working  in  concert 
to  prepare  a great  quantity  of  blood,  that  the  fpleen, 
which  is  to  fmifh  ail  thefe  particles,  and  tp  make  veficles 
for  them,  is  not  in  a child  as  big  as  its  liver  is  ? 

That  red  globules  are  found  in  the  lymphatics,  and 
mod  efpecially  in  the  lymphatics  of  the  fpleen,  is 
a mod  ordinary  occurrence,  and  quite  intelligible. 
There  are  not  found  any  where,  not  even  in  the  fpleen, 
imperfect  globules  advancing  in  their  organization ; 
on  the  contrary,  thofe  which  we  do  find  are  full  formed 
globules  which  have  been  forced  out  of  the  common 
line  of  the  circulation  ; they  are  extravafated,  and  taken 
up  by  the  abforbents  before  death  ; or  they  are  fqueezed 
into  them  by  handling  after  death.  If  we  want  to  have 
an  example  of  the  firft,  we  have  but  to  inflame  a part 
and  tie  up  its  lymphatics,  and  then  many  red  par- 
ticles are  found  in  them  ; the  fecond  we  fee  every  time 
we  either  look  for,  or  prepare  the  lymphatics  of  the 
fpleen,  or  of  any  other  foft  vifcus  ; for  by  handling 
and  fqueezing,  the  blood  paffes  through  the  final! 
breaches  occafioned  by  this  violence  into  the  lympha- 
tics ; if  we  allow  the  part  to  fpoil,  then  air  is  generated, 
and,  by  handling  it,  air  paffes  into  the  lymphatics  in 
the  fame  way. 

But  the  fpleen  is  effential  to  fmifh  the  work ; it 
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makes  the  veficles,  and  has  cells  for  the  bufmefs  ; 
and  yet  this  part,  which  has  the  mod  important  of  all 
offices,  viz.  that  of  organizing  the  general  mafs  of 
blood,  is  every  day  cut  out  from  Dogs  and  other  ani- 
mals. 
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rnals,  and  they  never  feel  the  lofs,  nor  decline  in  health. 
There  is  not  the  fmalleft  doubt  that  the  fpleen  has  pro- 
truded at  wounds,  and  been  ftrangled,  and  fo  cut  off. 
Every  day  we  find  it  more  or  lefs  difeafedy  fometimes 
it  has  fwelled  to  thirty  or  forty  pounds ; fometimes  it 
has  been  reduced  to  an  extremely  ftnall  fize;  fome- 
times it  has  been  found  like  an  empty  bag. 

In  the  foetus,  as  in  a Chick  for  example,  red  blood 
circulates  in  great  profufion  long  before  its  lymphatics, 
fpleen,  or  thymus,  can  be  feen  to  exift ; whereas,  on 
the  contrary,  fince  the  Chick  is  infulated,  and  has  no 
red  blood  from  the  mother,  the  fpleen  fhould  have  been 
firft  coloured,  and  all  the  red  blood  of  the  fyftem 
fhould  have  emanated  from  the  fpleen. 

It  is  but  a poor  evafion  to  fay,  in  anfwer  to  thefe  ob- 
jections, “ fome  other  part  may  perform  this  office  of 
the  fpleen. What  other  parts  will  perforin  the  office 
of  the  liver,  if  it  be  wanting  ? or  of  the  kidney,  or  of 
the  tefticle,  or  of  any  other  gland  ? or  will  the  tefticle 
fecrete  urine,  or  the  kidney  fecrete  bile  ? What  gland, 
then,  will  be  able  to  perform  fo  peculiar  an  office  as 
this  of  adding  veficles  or  coverings  to  the  central  parts 
of  the  blood. 

After  all  this  long  dream  about  the  veficles  and  their 
central  parts,  the  bed  phyftologifts  of  the  prefent  day 
feem  to  deny  that  they  exift.  , 

But  one  author  has  finiffied  this  career  of  ufelefs 
fpeculation,  by  maintaining  that  the  life  is  in  the 
blood  : and  thus  we  have  feen  this  fimple  and  beau- 
tiful fubject  of  the  blood  tortured  through  all  kinds  of 
imaginations,  and  running  its  fiery  ordeal,  firft  through 

mathematics^ 
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mathematics,  then  through  anatomy  and  all  its  glands, 
then  through  metaphyfics ; till  at  laft  we  are  come  to  talk 
with  the  mod  perfect  eafe  and  confidence  about  the  mod 
mondrous  of  all  abfurdities,  the  life  of  the  blood. 

66  For  in  the  blood  is  the  life  thereof, 55  might  be  a 
ufeful  dodtrine  among  the  Jews,  if  it  moderated  their 
defire  for  blood ; and  if  among  phyficians  this  were 
to  be  the  tendency  of  fuch  a dodtrine,  it  were  very 
cruel  and  unnatural  to  diflurb  it : but,  in  ferious  ear- 
ned, it  introduces  into  modern  phydology  nothing  but 
a jargon  of  words,  and  perverts  every  idea  that  the 
mind  of  man  can  form  of  parts  which  excite  and  parts 
which  adt.  Whimfical  theories  creep  fader  into  phy- 
fic  than  ufeful  fadts ; and  the  bufmefs  is  fairly  enough 
begun  when  furgeons,  diffedting  aneurifms  of  the  ca- 
rotid arteries,  and  who  fhould  be  employed  in  record- 
ing how  and  from  what  caufes  they  have  arifen,  or 
how  fuch  difeafes  affedt  the  arterial  coats,  choofe  ra- 
ther to  inform^  us  “ that  this  date  of  the  blood,  or 
rather  of  the  coagulable  lymph,  may  arife  from  fome 
connexion  or  fympathy  it  may  have  with  the  difeafed 
date  of  the  artery.55  cc  By  lightning  (fays  a cele- 
brated author),  death  is  fo  indantaneoufly  produced 
in  the  mufcles,  that  they  cannot  be  affedted  by  the 
dimulus  of  death.’5  Connedtions,  and  unknown  fym- 
pathies,  and  living  powers  in  fluids,  and  energies,  and 
efforts,  and  intentions,  and  “ fympathetic  congela- 
tions in  the  blood,55  and  cc  immediate  fympathetic 
contiguous  harmonies  of  cut  parts,55  and  the  “ diffufed 
principle  of  life,55  and  “ the  dimulus  of  death  j?>  are 
words  which  phyfiology  would  gain  by  lofing,  and  are 
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the  very  cant,  belonging  to  the  doflrine  which  I pro- 
pofe  to  refute. 

It  is  not  merely  the  do£lrine  of  a living  principle 
exifting  in  the  blood  that  is  now  to  be  fpoken  of,  but 
a do&rine  attributing  the  life  of  the  folids  to  this  living 
principle  of  the  blood  ; fo  that  it  may  be  intitled  “ the 
new  theory  concerning  the  blood,  which  is  itfelf  alive, 
which  gives  life  to  all  the  other  parts,  and  which  in 
the  beginning  forms  all  the  parts  out  of  itfelf  in  the 
mother’s  womb fo  that  a foetus  is  merely  a fpeck  of 
blood,  and  all  the  parts  being  formed  from  that  fpeck 
of  blood,  the  whole  of  phyfiology  is  abrogated  hence- 
forward,  and  totally  annulled,  except  this  theory 
itfelf.  It  is  like  the  ftaff  of  Mofes  converted  into  a 
ferpent,  which  ate  up  the  ferpents  of  all  the  magicians 
who  had  thrown  down  the  ftaff  before  him  \ for  if  this 
theory  were  once  eflahlifhed,  there  would  remain  no- 
thing to  be  done  in  all  the  animal  body  but  what  was 
done  by  the  blood ; nothing  to  wonder  at,  nothing  to 
guefs  about,  nothing  to  ftudy,  but  this  vital  and  plat 
tic  power  of  the  blood. 

The  author  of  this  do&rine  ihows  us  two  or  three 
fpecks  in  an  incubated  egg  \ he  tells  us  that  they  are  dots 
of  blood ; he  tells  us  that  this  blood  forms  the  veffels 
in  which  this  blood  itfelf  is  to  move  ; it  forms  the  limbs 
of  the  Chick  which  thefe  veffels  are  to  ferve ; the  bones, 
mufcles,  bowels,  glands,  the  whole  creature  is  formed 
out  of  it ; and  when  the  bird  is  delivered  from  the  egg, 
the  living  principle  of  the  blood  ftill  continues  to  fup- 
port  it.  The  blood  heals  its  flefli  or  bones  when  they 
are  broken ; c<  the  blood  moves  in  the  living  folids, 
which  it  both  forms  and  fupports.” 
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It  is  not  eafy  to  fay  on  which  of  all  his  proofs  Mr* 
Hunter  chiefly  relies  for  eflablifhing  a doCtrine  fo  im- 
portant as  this  is  ; whether  he  confiders  it  as  a perfect 
proof  of  the  vitality  of  the  blood  that  it  coagulates,  or 
that  this  coagulum  has  moreover  the  power  of  becom- 
ing perfectly  alive,  and  of  forming  new  veflfels  within 
itfelf ; or  that  blood  feems  to  afllfh  the  union  of  contk 
guous  parts  ; or  that  by  taking  away  its  blood  a crea- 
ture dies ; or  that  a limb  falls  into  immediate  gan- 
grene when  its  veflfels  and  its  fupply  of  blood  are  cut 
off*.  But  chiefly  he  feems  to  rely  on  coagulation  as  a 
proof  of  the  vitality  of  the  blood  ; for  he  confiders  the 
coagulation  of  the  chyle  as  a proof  that  it  alfo  is  alive  ; 
and  he  fays,  “ contraction  is  the  life  of  the  folids ; and 
if  we  can  find  any  thing  like  it  (by  which  he  means 
coagulation),  we  fhall  call  it  the  living  principle  of  the 
blood.” 

But  what  harmony  he  can  find  betwixt  the  occa- 
fional,  voluntary,  regulated,  contractions  of  the  living 
folid,  and  this  fudden,  irretrievable,  inorganic,  coa- 
gulation of  the  blood,  I cannot  conceive.  Does  not 
jelly  coagulate ; and  what  is  it  but  a part  of  the 
blood  ? Does  not  glue  congeal,  diflblve,  and  congeal 
again,  yet  what  is  it  but  an  animal  jelly  ? Does  the 
blood  itfelf  ever  congeal  till  it  is  out  of  the  body,  or 
extravafated  in  aneuri final  facs  ? When  it  is  out  of 
the  body,  it  coagulates  ; when  it  coagulates,  it  is 
dead  : coagulation  is  fo  far  from  refembling  the  con- 
tractions of  the  living  body,  that  it  is  the  marked 
character  of  dead  animal  matter,  which  you  melt  and 
coagulate  again  and  again.  Shall  we  then  define  life 
by  faying,  coagulation  is  the  mark  of  the  vital  prin- 
ciple ? 
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ciple  ? If  fo,  we  give  the  mark  of  its  death  as  the  proof 
of  its  living  power* 

But  in  his  awkward  attempts  to  prove  this  pointy  the 
author  has  brought  himfelf  into  great  fufpicion,  and 
of  courfe  into  great  difhonour,  by  two  experiments,  in 
which  he  endeavours  to  fhow  how  this  vital  power, 
like  the  life  of  a perfedl  creature,  is  affected  by  cold 
firft.  In  page  79,  we  are  informed,  that  a freih  egg, 
in  confequence  of  being  alive,  refills  the  cold,  and  is 
frozen  with  great  difficulty  5 but  being  once  frozen 
and  thawed  again,  it  lofes  its  living  principle  and  its 
power  of  refilling  cold  at  once ; it  freezes  now  at  the 
fame  temperature  with  other  animal  matter,  fhowing  no 
longer  any  power  of  generating  heat,  or  refilling  cold. 

But  we  are  told  that  the  blood  having  a deter- 
mined period  for  coagulating,  you  may,  during  that 
time,  freeze  the  blood,  and  it  wall  thaw  again,  and 
yet  congeal  at  its  proper  time  ; and  he  tells  us,  that 
he  had  very  cleverly  frozen  blood  in  the  very  time  of 
its  flowing  from  the  vein,  then  thawed  the  cake,  and 
flill  in  due  time  it  congealed.  Now  frnce  the  egg 
refills  cold  by  its  living  principle,  why  did  it  die  or 
lofe  that  living  principle  when  converted  into  ice  ? 
or  rather,  fince  the  blood  coagulates  through  its  living 
principle,  and  by  a living  effort,  how  did  it  preferve 
its  living  principle  after  being  frozen?  This  proves 
furely,  either  that  the  blood’s  coagulation  has  no  re* 
lation  to  any  living  principle,  and  therefore  is  not 
affected  by  the  cold  5 or  that  the  egg  has  a living 
principle  of  a very  different  kind,  which  is  abfolutely 

# Page  87. 
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and  totally  extinguifhed  by  cold.  I am  fure,  that  had 
Mr.  Hunter  feen  thefe  two  experiments  brought  face 
to  face  in  this  manner,  he  would  have  put  one  of 
them  at  lead  back  quietly  into  the  portfolio  from 
which  they  both  came.  I have  always  obferved,  that 
your  great  tellers  of.  experiments  need  to  have  good 
memories ; and  I am  come  to  look  on  a fuite  of  ex- 
periments as  coolly  as  upon  a fet  of  neat  plans  and 
figures  by  which  the  author  choofes  to  iiiudrate  his 
hypothefis. 

That  this  coagulum,  being  once  formed,  has  the 
power  of  becoming  more  perfectly  alive,  and  forming 
veifels  within  itfelf,  it  is  not  eafy  to  conceive.  Nothing 
indeed  is  more  common  than  clots  of  blood,  or  depo- 
fitions  of  the  coagulable  part,  becoming  highly  vafcu- 
lar,  by  veifels  (hooting  into  them  from  furrounding 
parts  ; but  this  is  of  no  value  in  Mr.  Hunter’s  doc- 
trine ; this  is  not  the  facl  which  he  means  to  fpeak 
of  ; this  is  much  too  natural  and  eafy  for  him : 

i 

and  that  his  meaning  may  neither  be  mifrepre- 
fented  nor  miftaken,  I quote  his  words  ; cc  When 
new  veifels  are  formed,  they  are  not  always  elonga- 
tions from  the  original  ones,  but  veifels  newly  formed, 
which  afterwaras  open  a communication  with  the 
original/’  That  a clot  of  mere  blood  fhould  have 
in  it  a living  principle,  and  fhould  poffefs  through  that 
principle  the  power  of  forming  within  itfelf  arteries 
and  veins,  a new  and  independent  circulation ; that  it 
fhould  have  the  privilege  of  knowing  when  it  fhould 
exert  itfelf  thus,  is  really  wonderful;  that  it  fhould 
have  fome  kind  of  intelligence,  or  confcioufnefs,  by 

which 
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t/hich  it  could  underftand  when  it  were  within  and 
when  without  the  body  5 and  whether  in  certain  cir« 
cumftances  it  were  fit  that  fuch  veflels  fhould  be 
formed  i That  clots  fhould  have  been  buhed  farm* 
ing  veflels  within  them  for  ages,  and  no  body  ever 
have  feen  the  procefs  going  on ! That  Mr.  Hunter, 
who  has  been  looking  out  for  vafcular  clots  for  thirty 
years,  never  fhould  have  feen  this  phenomenon  is  all 
very  furprifmg.  Mr.  Hunter  falls  into  a deeper  blun- 
der in  this  bufmefs  than  in  the  affair  of  the  frozen 
egg  5 he  abfoiutely  never  faw  a proper  vafcular  clot. 
He  informs  us  mod  deliberately  in  page  92.  that  he 
thinks  he  has  been  able  to  injedl  what  he  fufpedted 
to  be  the  beginning  of  a vafcular  formation  in  a 
coagulum,  when  it  could  not  derive  any  veflels  from 
the  furrounding  parts.”  From  whence  then  did  this 
clot  derive  its  injection  ? this  is  a queflion  which  de- 
te&s  at  once  what  Mr.  Hunter  was  doing,  and  puts 
this  experiment  pretty  much  upon  a footing  with  the 
frozen  egg. 

To  fay  u that  the  blood,  in  fome  circumftances, 
unites  living  parts  by  a fort  of  contiguous  fympathy 
as  certainly  as  the  yet  recent  branches  of  one  tree 
unite  it  with  another/’  is  to  put  forth  a fyllogifm, 
in  which  both  major  and  minor  propofitions  are  un- 
true. Firft,  it  is  not  true,  that  it  is  the  juices  of  the 
tree  which  unite  the  graft  to  the  flock ; it  is  the  \u 
ving  fibres,  and  the  living  veflels  of  both  ; and  unlefs 
both  be  alive,  the  procefs  mu  ft  fail,  living  juices  would 

t v 

do  no  good.  Secondly,  though  the  juices  did  fo  unite 
or  glue  together  the  branches  of  a tree,  that  were  no 
proof  of  the  juices  being  alive  \ but  only  that  good 
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juices,  whether  alive  or  not  alive,  were  neceffary  tb 

the  procefs. 

Any  man  who  affirms  that  in  furgical  operations  it 
is  the  blood,  “ that  by  a contiguous  fympathy  unites 
the  parts,”  ffiould  have  fupported  his  affertion  by 
this  further  argument,  that  without  blood  they  will  not 
unite.  Prove  to  me  only  that  freffi  cut  parts  are  not 
alive,  and  cannot  naturally  unite  without  the  affiftance 
of  fome  foreign  power,  and  then  I will  acknowledge 
willingly  that  they  are  altogether  beholden  to  the  in- 
termediation of  the  blood,  with  its  living  principle, 
and  fympathy  of  contiguity. 

But  it  is  very  lingular,  that  any  perfon,  even  the 
leaf!  inftru&ed  in  forms  of  reafoning,  ffiould  have 
advanced  this  as  any  proof  of  living  principle  in  the 
blood,  C€  that  mortification  immediately  follows  where 
the  circulation  is  cut  off for  this  proves  merely,  that 
the  blood  is  one  of  many  ftimuli,  by  which  the  fyftem 
is  fupported,  in  fo  much,  that  each  limb  is  affedled  juft 
as  the  whole  body  would  be  ; and  whether  you  flop 
the  blood,  which  is  one  flimulus,  or  take  awray  its 
heat,  which  is  the  flimulus  next  in  power  to  the  blood, 
the  limb  will  equally  die. 

To  fay  that  the  life  is  in  the  blood,  becaufe  the 
blood  being  taken  away  the  limb  dies,  or  becaufe  an 
animal  may  be  bled  till  it  dies  ; what  is  this  but  to 
jumble  all  diftindtion  of  caufe  and  effedt  ? The  water, 
no  doubt,  is  the  life  of  the  mill,  and  the  plough-horfe 
is  the  very  life  of  the  plough  ; for  the  mill  and  the 
plough  are  dead  the  moment  that  the  horfe  is  gone  or 
the  water  fails. 

Laftly,  we  are  told  “ that  it  is  by  the  contiguous 
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fympathy  of  the  blood  and  body  both  being  alive/9 
that  they  both  work  upon  each  other  mutually  : but  is 
it  not  very  itrange  for  any  phyfiologift  to  forget,  that 
the  blood  is  at  lead  in  part  a foreign  body,  that  it  mud 
be  continually  impregnated  with  air,  that  it  is  neither 
its  original  conflitution,  nor  thefe  prefumed  fympa- 
thies  that  make  it  vital  blood,  that  it  becomes  vital 
blood  only  by  expofure  to  air,  and  that  if  this  foreign 
principle  be  not  continually  added,  the  folids  are  not 
wrought  upon  by  the  blood  ? ^ 

The  natural  difficulties  of  this  doctrine  are  very 
great  ; for  it  feems  to  be  againfl  all  the  laws  of  nature 
that  any  fluid  fhould  be  endowed  with  life.  A fluid 
is  a body  whofe  particles  often  are  not  homogeneous, 
have  no  (table  connection  with  each  other,  change  their 
place  by  motion,  change  their  nature  by  chemical  at- 
tractions and  new  arrangements ; a body  which  can 
have  no  perfeCt  character,  no  permanent  nature,  no 
living  powers  connected  with  it.  But  the  definition 
of  a folid  is  the  reverfe  of  this : a folid  among  every 
kind  of  metals,  earths,  or  foffils,  is  recognized  by  its 
peculiar  form  and  arrangement  of  parts  : and  in  the 
animal  body,  the  arrangement  of  particles  gives  the 
permanent  unchanging  character  of  each  part ; and 
in  the  mufcles,  for  example,  or  in  the  nerves,  where 
feeling  and  irritability  chiefly  refide,  the  form  and 
mechanifm  of  the  folid  is  in  each  moft  peculiar,  and 
is  always  the  fame. 

What  is  this  blood  that  it  fhould  begin  life  and 
fupport  it,  and  diftribute  it  through  all  the  fyftem  ? 
is  it  not  a fluid  which  varies  every  hour,  now  richer 
now  poorer,  now  loaded  with  falts,  now  drowned  in 
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ferum,  now  much,  now  fparingly  fupplied  with  air, 
now  darker  coloured,  now  red,  now  fully  fupplied 
with  chyle,  and  now  (larved  of  its  ufual  fupply  ? Is 
it  not  loft  in  aftonifhing  quantities  in  hsemorrhagies, 
and  drawn  very  freely  from  our  veins  upon  the  flight- 
eft  difeafe  ? That  fuch  qualities  are  confident  with  life 
in  the  blood,  is  what  I cannot  believe.  But  I can 
moft  eafily  imagine  how  the  fyftem,  having  by  fuccef- 
live  operations  converted  the  food  into  chyle,  the 
chyle  into  blood,  and  fafhioned  the  nutritious  part  of 
the  blood  into  various  foiids ; thefe  new  foiids  may 
partake  of  the  vitality  of  all  the  parts  to  which  they 
are  applied,  and  to  which  they  have  been  aflimilated  by 
fo  peculiar  and  fo  How  a procefs. 

The  queftion  is  plainly  this : Shall  we  follow  the  ge- 
neral laws  of  the  fyftem,  fuch  as  phyfiology  acknow- 
ledges ? or  fh'ail  we  admit  an  abfurd  novelty  without 
proof?  Shall  we  allow  of  the  fimple  accident  of  coagu- 
lation (an  accident  common  to  dead  fluids)  as  a proof 
of  life  ? or  fhall  we  forget  thole  ftupendous  proofs  of 
the  irritability  reflding  in  the  heart,  mufcles,  and  other 
forms  of  our  living  foiids,  and  which  is  the  fource  of 
all  the  various  addons  of  the  body  ? Shall  we  forget 
that  polypi,  worms,  infects,  the  bloodlefs  parts  of 
fifties,  the  uncoloured  parts  of  the  human  body,  even 
plants  almoft  inanimate,  all  partake  of  life,  without 
having  red  blood  in  their  fyftem,  or  haying  it  reftricted 
to  the  central  parts  ? All  thefe  have  life  and  vitality, 
but  where  is  their  blood  r In  fhort,  the  queftion  plainly 
refolves  itfelf  into  this,  Shall  we  have  two  living  parts, 
fluid  and  folid  5 two  agents  adling  on  each  other  ? or 
fhall  we  follow  the  common  law  of  the  ceconomy,  call 
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the  one  an  exciting  power,  while  the  other  receives  that 
excitement,  being  alive  only  that  it  may  feel  and  ad 
according  to  the  degree  in  which  it  is  moved  ? Shall 
we  have  the  blood  communicating  life  to  all  the  bodv  ? 

O a 

or  the  body  only  alive,  and  the  blood,  like  various 
other  excitements,'  ading  upon  it  with  thofe  powers 
which  it  is  continually  acquiring,  without  acquiring 
along  with  them  any  (hare  of  life  ? 

But  Mr.  Hunter,  ill  contented  with  his  dodrme 
himfelf,  he  even  who  began  with  giving  to  the  blood 
a vital  principle,  and  calling  it  the  former  of  new 
parts,  and  the  fub (lance  whence  the  living  folid  de- 
rives its  life,  hatches  a new  doctrine  out  of  the  confu* 
fion  of  the  fir  ft. ; takes  from  the  blood  all  thofe  high 
privileges  in  the  fyftem  which  he  had  fo  freely  be- 
llowed upon  it,  and  gives  them  in  full  perpetuity  to 
a new  principle,  a priacipium  vitae  diffufe,  which  he 
announces  thus : 

c<  I would  confider  that  fomethirm  fimilar  to  the 

O 

fubftance  of  the  brain  is  diffufed  through  the  body3 
and  even  contained  in  the  blood  ; and  between  this 
(viz.  the  matter  diffufed  in  the  blood)  and  the  brain 
the  communication  is  kept  up  by  nerves,23  This  npatter 
he  does  not  like  to  define,  but  he  mutt  name  it ; and 
having  obferved,  as  others  have  done,  that  a mouthful 
of  nonfenfe  founds  infinitely  better  in  Latin  than  in 
our  mother  tongue,  he  calls  it  the  u Materia  vitae 
diffufa.” — Concerning  this  diffufed  principle  of  life  he 
tells  us,  that  every  part  of  an  animal  has  its  due  pro-, 
portion  ; it  unites  all  the  body  into  one  ; “ it  is  as  it 
were  diffufed  through  the  whole  folids  and  fluids* 
making  a neceflary  conftituent  part  of  them,  and  form-. 
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ing  with  them  a perfect  whole.” — The  terms  in 
which  this  doclrine  is  propofed  are  hardly  more  intel- 
ligible than  thofe  in  which  he  argues  about  the  life 
of  the  blo@d  ; the  matter  itfelf,  refembling  the  fub- 
ilance  of  the  brain,  is  fuppofed  ! the  manner  of  its 
union  with  the  blood,  is  fuppofed ! its  connection  at 
once  with  the  fluids,  and  with  the  living  folids,  is 
fuppofed  ! the  fort,  of  a manner,  in  which  this  matter 
harmonizes  the  whole,  is  fuppofed ! and  now  the  coa- 
gulation, and  life  of  the  blood,  is  no  longer  an  effort  of 
the  life  of  the  blood,  but  of  the  materia  vitas  diffufa  ; 
and  the  blood  does  not  form  the  folids,  the  blood  no 
longer  communicates  life  to  the  folids,  but  the  blood 
and  the  folids  are  both  at  once  animated  by  this  dif- 
fused PRINCIPLE  OF  LIFE. 

No  one  need  triumph  over  a doclrine  which  thus 
falls  by  its  own  weight ; but  this  muff  not  be  forgot- 
ten, that  the  dodlrine  of  the  life  of  the  blood  leads  to 
a mean  contra&ed  narrow  view,  not  merely  of  this  but 
of  higher  fubje&s. 

Plants  have  aftive  and  irritable  fibres ; by  the  moil 
curious  a&ions  they  drink  in  water  ; water  alone  they 
can  convert,  by  the  moil  fimple  mechanifm,  into  the 
moil  delicate  perfumes,  into  delicious  fruits,  or  into 
terrible  poifons.  “ There  (lands,”  fays  Blumenbach, 

a hyacinth  before  me  ; generations  of  thefe  flowers, 
of  which  this  is  the  laft,  have  grown  there  fucceffively, 
touching  the  furface  merely  of  a little  water  but 
ihall  Mr.  Hunter  perfuade  rne  that  this  water  is  alive  ? 

vel  hyacynthi  me  monent.*” 
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I think  I may  fafely  conclude,  that  thefe  theories 
have  done  the  fcience  no  good  ; themfelves  no  ho- 
nour ; and  us  no  kind  of  benefit,  unlefs  it  be  an  ad» 

V 

vantage  to  know  that  by  none  of  thefe  ways  can  we 
arrive  at  a knowledge  of  the  blood. 

' s ' ~ l 

(QUALITIES  OF  THE  BLOOD. 

Blood  is  a fluid  of  a rich  and  beautiful  colour  ; it 
is  vermilion-coloured  in  the  arteries,  ftrong  purple  in 
the  veins,  and  black,  or  almoft  fo,  at  the  right  fide  of 
the  heart ; it  feels  thick  and  nndtuous  betwixt  the 
fingers,  is  of  a flightly  faline  tafte,  is  various  in  vari- 
ous parts  of  the  body,  in  the  heart  or  at  the  centre  of 
the  circulation  different  from  what  it  is  in  the  glands, 
excretories,  and  all  the  extremities  of  the  body  ; dif- 
ferent in  the  liver,  among  the  inteftines,  in  the  cheeks, 
and  lips,  in  the  refervoir  or  fmufes  of  the  head  and 
womb.  In  various  individuals,  but  much  more  in 
different  animals,  it  varies  with  their  functions  and 
manner  of  life  ; it  is  more  or  lefs  perfect  in  animals,  in 
birds,  in  fifties,  in  infedls  ; it  is  thick  or  thin  ; has  grofs 
particles  or  fmall ; is  red  or  pale  ; hot  or  cold ; ac- 
cording to  the  creature’s  life  : and  from  this  lafl  va- 
riety, viz.  of  the  manner  of  life,  comes  our  divifion  of 
animals  into  thofe  of  hot  and  cold  blood. 

It  is  by  the  molt  fimple,  and  natural  methods  that 
we  examine  the  blood  3 fince  almoft  fpontaneoufly  it 
refolves  itfelf  into  three  parts;  the  crassamentum, 
the  serum,  and  the  red  globules  ; for  in  a cup  of 
blood  the  craffamentum,  or  cJot5  the  hepar  fangui- 
neuro,  as  it  was  called  long  ago,  floats  in  the  ferum ; 
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the  red  globules  are  engaged  in  this  clot,  and  give  it 
colour;  the  ferum  may  be  poured  off,  the  coagulum 
may  be  wafhed  till  it  is  freed  of  the  red  parts  of  the 
blood  ; and  then  the  red  particles  are  found  in  the 
water  with  which  the  coagulum  was  wafhed,  and  the 
coagulum  remains  upon  the  drainer,  little  reduced  in 
fize,  pure  and  white,  the  gluten  or  fibrous  part  of  the 
blood.  Or  we  may  feparate  this  part  by  a method 
which  Ruyfch  firft  taught  us;  we  may,  while  the 
blood  is  congealing,  dir  it  with  a bunch  of  rods,  when 
the  pure  and  colourlefs  gluten  gathers  upon  the  rods 
and  the  ferum,  with  the  red  particles  fufpended  in  it, 
remains  behind. 


OF  THE  RED  GLOBULES. 

✓ 

The  red  globules,  as  we  have  obferved,  are  not  uni- 
verfal ; yet  in  all  creatures,  even  in  colourlefs  infers, 
there  feem  to  be  formal  particles  in  the  blood  ; in 
white  infects,  they  are  white,  in  green  infeds  they  are 
green,  in  mod  infeds  they  are  tranfparent. 

The  red  globules  of  the  human  blood  are  eafily 
feen  ; they  are  bed  examined  with  a dmple  lens,  the 
globules  being  diluted  in  ferum,  and  laid  upon  an  in- 
clined plain,  not  in  water,  which  diffolves  them  quick- 
ly, but  in  ferum,  which  has  the  property  of  preferving 
their  globular  form. — The  fize  of  the  particles  of  the 
blood  varies  in  various  creatures ; in  the  fetus,  they  are 
bigger  than  in  a grown  animal ; and  although  Leeu- 
wenhoek thought  it  efftTitial  to  his  dodrine,  to  fay, 
that  they  were  alike  in  all  creatures,  we  know  beyond 
a doubt  that  there  are  in  refped  to  the  fize  of  the 

animals 
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animals  the  ftrangefi  reverfes.  The  Skate  has  red 
globules  much  larger,  and  the  ox  has  globules  much 
fmaller,  than  thofe  of  a man.  Fifh  have  large  globules, 
ferpents  fmaller  ones,  and  Man  fmaller  (till.  In  Man 
the  diameter  of  each  globule  is  much  lefs  than  the 
three  thoufandth  part  of  an  inch. 

There  is  in  the  effect  of  lenfes,  or  in  the  nature  of 
thefe  globules,  fome  ftrange  refra&ion,  by  which  there 
feems  a darknefs  in  the  centre  of  each  globule,  and 
thence  a deception  which  has  been  universal ; fo  that 
no  Tingle  defcription  has  tallied  with  that  which  went 

before.  Leeuwenhoek  believed  that  he  faw  them  con- 

/ 

Tiding  each  of  fix  well  compacted  fmaller  globules : 
Hewfon  believed  that  they  were  bladders,  which  had 
within  them  fome  central  body,  loofe  and  moveable  ; 
that  often  the  central  part  might  be  feen  rolling  in  its 
bag ; and  that  fometimes  the  bladder  was  fhrunk  and 
ihrivelled  around  the  central  body,  and  could,  by  put- 
ting a drop  of  water  upon  it,  be  plumped  up  again* 
The  Abbe  Torre  examined  them  with  fimple  lenfes 
too  ; but  they  magnified  fo  highly,  that  from  this  caufe 
all  his  noify  miftake  has  arifen ; for  he  ufed  not  ground 
lenfes,  but  fmall  fphericles  of  glafs  formed  by  dropping 
melted  glafs  into  water : they  magnified  fo  much,  that 
to  him  the  central  fpot  appeared  much  darker ; he 
faid  that  thefe  were  not  globules,  but  rings.  He  fent 
his  fphericles  ofr  glafs  and  his  obfervations  from  Italy, 
his  own  country,  to  our  Royal  Society  ; and  for  a long 
while,  though  nobody  could  fee  them,  hill  the  pub- 
lic were  annoyed  by  Abbe  Terre’s  rings.  Falconer, 
with  all  the  zeal  of  a friend,  publifhed  Kewfon’s  difeo- 
veries  after  he  was  dead  ? lamenting,  as  we  all  mu  ft 
: " ‘ " v ' ' do. 
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do,  the  lofs  of  a promifmg  young  man.  Falconer 
thought  he  faw  thefe  globules,  not  as  fpheres  but  as 
flattened  fpheres ; he  thought  he  faw  them  often  as 
they  rolled  down  the  inclined  plane  upon  which  he 
placed  them,  turning  their  edges,  their  Tides,  their 
faces,  towards  the  eye ; he  even  compared  their  flat- 
nefs  with  that  of  a coin.  Many  authors  have  con- 
jectured that  thefe  globules  are  comprefled  when  they 
come  into  narrow  paffages,  and  expand  again  when 
they  get  into  wider  arteries.  This  Reichell  fays  he  has 
feen,  and  Blumenbach  believes ; but  Blumenbach,  lefs 
eafy  of  belief  with  regard  to  all  thefe  ftrange  forms 
afcribed  to  the  particles  of  the  blood,  pronounces  his 
diffent  in  plain  terms.  “ They  appear,55  fays  he,  cc  to 
my  eye  no  other  than  Ample  globules,  apparently  oi 
mucus : that  lenticular  or  oval  form  which  authors 
fpeak  of,  I have  not  feen. 55 

The  following  are  their  chief  properties  with  re- 
gard to  the  reft  of  the  blood.  When  blood  (lands, 
they  fall  to  the  bottom,  becaufe  they  are  heavier  than 
the  other  parts  of  the  blood 3 and  although  the  gluten 
entangles  them  while  it  is  forming,  (till  it  is  to  be  no- 
ticed that  the  cake  is  always  redder  at  the  bottom  ; and 
when  by  weaknefs  or  difeafe  this  coagulation  is  very 
flow,  fome  globules  efcape  the  grafp  of  the  coagu* 
lum,  and  the  ferum  is  tinged  with  red,  and  the  cake, 
though  coloured  at  the  bottom,  is  white  at  the  top, 
or  has  the  bufly  coat.  Their  form  they  preferve  only 
while  in  the  blood,  and  feem  to  be  fupported  more 
by  the  qualities  of  the  ferum  than  by  their  own  pro- 
perties 3 for  if  mixed  with  water,  they  mix  eafily,  and 
totaly  diffolve  $ the  water  is  red,  but  the  globule?  are 
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gone ; when  we  mean  to  preferve  their  forms  for 
experiment,  we  muft  keep  them  in  ferum,  or  mud 
make  an  artificial  ferum  by  impregnating  water  with 
falts.  Their  quantity,  in  regard  to  the  whole  mafs, 
varies  ,fo,  that  the  appearance  of  the  blood  is  a real 
index  of  health  or  difeafe : in  difeafe  and  weaknefs, 
the  blood  is  poor  and  colourlefs ; in  health  and 
drength,  it  is  rich  and  florid  ; by  labour,  red  particles 
may  be  accumulated  in  a wonderful  degree  ; in  hard 
working  men  they  abound  ; they  may  be  accumu- 
lated by  exercife  into  particular  parts,  as  in  the  wings 
of  Moorfowl  or  Pigeons,  and  in  the  legs  of  common 
Hens.  In  fhort,  the  red  globules  are  numerous  in 
health  ; in  large  and  ftrong  creatures ; and  in  the  centre 
of  the  fyflem,  where  they  often  circulate  when  (as  in 
filhes)  all  the  flefh  is  colourlefs  ; in  fuch  a fyftem,  par- 
ticular glands  only,  or  vifcera,  as  the  liver,  ftomach, 
or  fpleen,  are  coloured  with  blood,  and  but  a fmall 
proportion  circulates  in  the  great  veiled  round  the 
heart. 

The  rednefs  of  thefe  particles  is  a peculiarity  for 
which  we  know  no  meaning  nor  caufe.  The  greated 
phyflologifls  have  afcribed  it  to  the  iron  of  the  blood ; 
but  when  we  refled;  how  many  various  colours  iron 
gives  in  its  various  dates ; when  we  refled,  that 
the  unknown  caufe  which  gives  colour  to  the  iron  may 
give  colour  to  the  blood  ; when  we  refled,  that  of  this 
crocus  of  iron  we  can  hardly  procure  one  poor  grain 
from  four  hundred  grains  of  thefe  red  particles  of  the 
blood;— we  cannot  but  he  confdous  that  this  peculi- 
arity is  not  yet  explained. 
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COAOUJLABLE  LYMPH, 

The  coagulable  part,  the  cake  which  is  left  when 
we  wadi  away  the  red  globules,  is  by  far  the  mod  im- 
portant part  of  the  blood,  the  mod  umverfally  dif- 
fufed  in  the  animal  fydem,  the  mod  neceffary  for  the 
ftipply  and  growth  of  parts.  It  forms  all  the  folids, 
and  in  its  properties  refembles  them  mod  curioufly  ; 
for  this  cake,  when  walked,  is  white,  infipid,  extremely 
tenacious,  and  very  fibrous ; can  be  drawn  out  greatly  ; 
and  it  is  the  coagulation  of  this  part  that  makes  the 
long  fibrous  drings  which  we  find  in  the  tub  when 
bleeding  a patient  in  the  foot  in  very  hot  water.  Being 
llightly  dried,  it  fhrinks  into  a fubdance  like  parch- 
ment ; being  hardened  by  heat,  it  becomes  like  a piece 
of  horn  or  bone  ; when  burnt,  it  fhrinks  and  crackles, 
with  a very  fetid  fmell,  like  the  burning  of  feathers, 
wool,  flefh,  or  any  other  animal  fubdance ; by  which 
we  know  it  to  be  the  part  of  the  blood  which  is  the 
mod  perfectly  animalized,  and  the  mod  ready  to  be 
affimilated  with  the  living  folids.  When  diddled,  it 
gives  arhmoniacal  fait  and  alkaline  water,  and  a very 
thick  heavy  fetid  oil,  and  much  mephitis,  which  are 
the  marks  of  the  mod  perfect  animal  nature ; and  after 
burning  it,  the  refiduum  is  a phofphate  of  lime,  or,  in 
other  words,  the  earth  of  bones. 

Its  peculiar  properties,  as  it  appears  in  the  blood,  are 
few ; its  relation  to  the  body  is  very  furprifing ; how 
the  body  acquires,  and  how  it  applies,  this  mod  im- 
portant part  of  the  blood,  we  fhaU  next  explain* 
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There  Is  no  part  of  our  food  which  does  not  contain 
this  gluten  in  a large  proportion.  With  regard  to 
animal  food,  this  is  to  be  remembered,  that  except 
the  fat  and  the  earth  of  bones  (which  is  in  a wonder- 
fully fmail  proportion),  the  whole  is  gluten.  A piece 
of  animal  food  we  can  firft  wafh  clear  of  its  blood  till 
it  be  colourlefs,  and  then  boil  with  a flrong  heat  till  it 
is  converted  into  jelly  merely.  Eggs  contain  an  animal 
gluten  feparated  and  entirely  formed;  the  final  ufe  of 
which  is  to  enter  into  the  inteftines  of  the  chick,  and 
nouriih  it.  Milk  contains  in  its  curdy  part  a perfedf 
gluten,  which  is  eafily  feparated,  and  when  perfect 
coagulates  with  acids  like-  blood.  Oyflers,  fhell-fifii, 
fillies  of  ail  kinds,  are  fo  entirely  formed  of  gluten, 
that  many  of  them  can  be  boiled  down  to  a perfect 
jelly.  With  regard  to  our  vegetable  food,  this  is  to 
be  remembered,  that  much  of  it  is  already  formed 
into  gluten,  and  is  ready  to  be  afiiinilated  into  an  ani- 
mal nature.  If  we  knead  up  flour  with  cold  water 
into  a cake,  the  waffling  of  that  cake  refernbles  the 
procefs  of  wafhing  a coagulum  of  blood  ; for  while  we 
hold  it  in  our  hand,  and  pour  cold  water  upon  it,  the 
water  as  it  runs  off  carries  along  with  it  a white  amy- 
laceous matter,  which  is  {larch  ; along  with  this  there 
is  much  faccharine  and  mucilaginous  matter  ; but  the 
moft  denfe  and  folid  part  of  the  cake  remains  in  the 
hand.  This  is  the  gluten  of  the  vegetable  left  alone, 
juft  as  the  gluten  of  the  animal  is  walked  pure  of  the 
red  blood;  and  this  vegetable  gluten  is  very  tough,  fo 
that  the  whole  cake  may  be  drawn  out  into  one  long 
firing.  It  is  fo  tenacious  and  fo  hard  when  dry,  that 
it  has  been  long  ufed  as  a cement ; and  it  fo  precifely 
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refembles  the  animal  gluten,  that,  put  them  together* 
and  you  can  fee  no  didin&ion.  It  fhrinks  alfo  with 
heat,  and  is  converted  into  a fubdance  like  parchment 
or  horn.  It  flrft  melts  with  heat,  and  then  burns  like 
feathers  or  hair ; and  by  didillation  it  gives  only 
alkaline  ammoniacal  falts  and  fetid  oils ; it  wants  no 
mark  of  perfect  analogy  with  our  animal  gluten,  and 
we  can  be  at  no  lofs  to  think  whence  all  our  neceflfary 
fupplies  arife : and  flour,  though  it  is  the  riched,  in 
this  highly  nutritious  part  fcarcely  exceeds  corn,  barley, 
potatoes,  peafe  and  beans,  and  all  thofe  vegetables 
called  legumina,  upon  which  chiefly  we  depend  for 
bread,  or  a fubditute  for  bread.  Thefe  do  not,  indeed, 
contain  this  vegeto-animal  matter  direCtly  or  entirely 
formed  ; but  they  confid  of  a jelly  analogous  to  all  the 
white  or  gelatinous  parts  of  the  human  body  ; as  vege- 
table jelly,  it  has  a vegetable  character,  it  ferments 
and  becomes  acid  ; while  animal  jelly,  as  belonging 
to  the  animal  body,  has  other  characters,  it  becomes 
putrid,  and  affords  alkalis  only  : but  how  eafy  this 
converfion  mud  be,  I need  hardly  fugged. 

What  pafifes  within  the  animal  body,  or  how  this 
gluten  is  direCtly  applied,  we  never  can  know ; but 
we  fee  how  all  the  body  is  compofed  of  gluten,  and 
no  analyfis  of  any  Angle  part  has  ever  difappointed 
us.  A mufcle  being  fqueezed,  and  thorougly  cleanfed 
of  blood,  wafhed  in  fpirits  of  wine,  and  again 
cleaned,  is  feen  plainly  to  be  but  a peculiar  form  of 
coagulable  lymph.  An  anatomical  preparation  wafhed, 
and  purified  as  it  is,  confids  of  mere  lymph  retain- 
ing its  primitive  fhape.  A bone  being  infufed  in 
any  mineral  acid,  or  in  vinegar,  its  earthy  parts  are 
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diffolved  even  to  its  centre ; it  becomes  foft  and 
flexible,  dill  retains  the  form  of  a bone  ; but  what  re- 
mains is  merely  coagulable  lymph.  And  though  Four- 
croy  is  certainly  right  in  faying  the  coagulable  lymph  is 
that  part  upon  which  nature  fixes  irritability  or  the 
contradtile  power,  he  fliould  have  added,  u but  this 
gluten  is  moreover  in  the  animal  body  the  bafts  of 
every  part  which  poflfefles  life it  conditutes,  in 
truth,  no  lefs  than  nine-tenths  of  the  folids  of  the 
whole  body.  The  membranes,  ligaments,  tendons, 
periofteums,  and  all  the  white  parts  of  the  animal 
body,  confid  entirely  of  this ; and  it  is  the  bufinefs  of 
cookery  to  boil  them  down  into  this  jelly.  It  is  this 
fibrous  part,  then,  which  is  fecreted  by  the  veflels  for 
repairing  all  the  wades  and  all  the  accidents  of  the 
body ; when  a mufcle  is  waded  by  violent  action,  or 
by  fevers,  or  by  long  confinement  is  abforbed,  glu- 
ten is  fecreted  to  fill  it  up ; when  a bone  is  broken, 
much  of  this  jelly  is  depofited  in  a bed  for  veflels  to 
dretch  into,  and  a new  bone  is  quickly  formed ; when 
foft  parts  are  cut,  gluten  is  poured  out  betwixt  them ; 
when  vifcera  are  inflamed,  pure  gluten,  white,  and 
membranaceous-like,  is  poured  out  betwixt  them ; 
when  the  uterus  is  to  be  prepared  for  receiving  the 
impregnated  ovum,  gluten  is  poured  out  into  the 
womb  ; and  in  all  thefe  cafes  it  is  the  foundation  of  a 
union  with  the  furrounding  parts.  In  fhort,  this  gluten 
forms,  nouriflies,  fupports,  redores  the  parts  of  the 
animal  body ; but  far  from  confidering  it  either 
Amply,  or  along  with  red  globules,  as  containing  the 
principle  of  life,  I find  it  as  perfeft  in  dead  vegetables 
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as  m living  animals ; and  view  it  only  as  that  parti- 
cular form  of  matter  which  nature  has  wifely  appointed* 
for  our  chief  nourifhment  and  fupport  *. 


THE  SERUM. 

The  ferum  is  the  thinned  and  moil  fluid  part  of 
the  blood,  which  dilutes  the  other  parts,  and  receives 
all  thofe  extraneous  fubflances  which  often  circulate 
in  our  fydem : this  mull  be  kept  in  view  when  its 
properties  are  to  be  told,  for  though  it  fo  exactly 
refembles  the  white  of  an  egg,  that  forne  have  in  com- 

* It  will  eafily  be  perceived,  that  here  I clioofe  to  fink,  in  this 
general  defeription,  all  thofe  leffer  difiindions  which  are  fo  im- 
perfectly proved.  Didindions  betwixt  the'  gluten  and  the  albu- 
men or  ferum  in  animals,  or  betwixt  the  vegeto-anitfnal  gluten 
and  the  (larch  in  vegetables,  I hold  to  be  very  vain;  thefe  are 
but  various  (lages  of  the  fame  product ; what  is  lefs  perfe&. in  the 
albumen,  is  more  perfect  in  the  gluten  ; and  a little  more  or  a 
little  lefs  of  the  oxygene  or  acidifying  principle,  makes  perhaps 
all  the  difference  : thefe  parts,  as  they  are  more  or  lefs  perfect, 
contain  more  or  lefs  of  this  principle,  and  are  more  or  lefs  ready 
to  congeal ; both  kinds  of  jelly,  when  treated  with  nitrous  acid* 
give  out  azotic  gas;  azotic  gas,  united  with  hydrogene  gas, 
forms  the  volatile  alkali ; and  the  giving  out  of  this  azotic  gas 
to  nitrous  acid,  or  the  forming  of  the  volatile  alkali  in  the  ad:  of 
putrefying,  are  the  chief  teds  by  which  animal  matter  is  known. 
Then  to  make  formal  didindions  betwixt  the  tendinous  and  the 
fiefhy  parts  of  animals,  and  to  call  the  fidi  gelatinous  and  the 
latter  glutinous  parts,  as  formed  of  the  proper  gluten,  fee  171s  very 
vain ; and  not  lefs  fo  to  make  elfential  diftindions  betwixt  the 
gelatinous  parts  of  vegetables  and  thofe  of  animals,  fmee  the 
flight  change  of  proportion  of  azot  or  oxygene  mud  make  the 
whole  difference  when  thefe  vegetable  jellies  are  aflumed  into  the 
living  fydem  and  completely  analyfed. 
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pairing  the  two,  written  whole  pamphlets  upon  the 
fubjeft,  and  named  it  the  Albuminous  Fluid,  although 
it  coagulates  like  gluten,  although  it  putrefies  like 
flefh,  although  it  gives  out  upon  diftillation  ammonia 
and  a black  and  fetid  oil  5 yet  it  is  mod  natural  that 
along  with  thefe  it  thould  contain  alfo  fome  foreign 
bodies,  as  a faccharine  or  extractive  matter,  belonging 
to  vegetables,  and  fome  proportion  of  the  oxalic,  ma- 
lic, or  other  vegetable  acids. 

Serum  or  the  albuminous  fluid  is  like  whey,  of  a 
yellowifh,  or  rather  greenifh  colour,  of  ail  unCtuous 
or  flippery  feeling  among  the  fingers  ; it  is  (lightly 
faline,  and  its  fait  is  chiefly  of  an  alkaline  nature ; it 
contains  foda  completely  formed,  by  which  it  turns 
vegetable  reds  to  green ; it  coagulates  firmly  with  a 
heat  much  lower  than  that  which  makes  it  boil ; be- 
ing dropped  into  hot  water,  it  coagulates  as  it  falls  $ 
by  150  degrees  of  heat  it  coagulates  into  an  albumen 
like  the  white  of  an  egg  ; but  if  gradually  evaporated, 
the  cake  which  remains  is  quite  fimilar  to  the  gluten 
of  the  blood.  It  is  upon  this  alkali  that  the  fluidity 
of  the  ferum  feems  to  depend ; fpirits  of  wine  do  in- 
deed feem  to  congeal  the  blood,  but  it  is  not  a true 
coagulation,  fmce  it  depends  merely  on  the  avidity  of 
fpirits  for  water,  by  which  the  fpirit  of  wine  takes 
the  water  to  itfelf,  thickens  the  ferum,  and  makes 
the  whole  turbid  j but  acids  produce  a true  coagula- 
tion by  feizing  that  alkali  on  which  the  fluidity  truly 
depends. 

To  fay  that  lime  "coagulates  the  ferum,  but  melts 
down  the  lymph,  is  by  no  means  to  eftablifh  a rational 
diflinClion  betwixt  the  cake  of  gluten  and  this  gluten 
Vql.  IL  H which 
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which  the  ferum  holds  di Helved  : till  fome  decifive' 
difference  be  proved  important  to  the  whole  fyflem,  I 
cannot  but  believe  that  they  are  one  ; nor  can  I,  when 
I fee  the  water  which  wafhes  the  coagulum  impreg- 
nated with  gluten,  believe  that  there  is  any  difference. 
Yet  we  need  not  wonder  that  fuch  ignorant  unmeaning 
diflinClions  as  thefe  fhould  have  been  made,  fmee  the 
halitus  of  the  blood,  or  that  vapour  wdiich  rifes  from 
it  while  it  cools,  was  examined  with  a moll  ludicrous 
affectation  of  accuracy,  though  it  is  merely  water  alone, 
having  a flightly  urinous  fmell,  from  its  connection 
with  the  blood. 

The  ferum  dilutes  the  whole  mafs,  and  no  other 
fluid  can  we  find  fo  fit  to  hold  in  folution  a proportion 
of  gluten,  or  fo  fit  to  fupport  the  form  of  the  red  glo- 
bules, or  fo  fit  to  pafs  eafily  and  fmoothly  along  all  the 
delicate  veffels,  without  exuding  through  the  pores. 
For  in  truth  it  is  with  the  ferum  as  with  our  injections  ; 
if  we  inject  Ample  water,  it  exudes  at  every  pore,  and 
the  whole  cavities  are  filled,  and  the  whole  body  fwell- 
ed  and  bloated  \ but  when  we  mix  fize,  i.  c,  gluten, 
common  glue,  with  our  water,  it  penetrates  to  the  ex- 
tremeft  parts,  yet  ftill  keeps  in  the  channels  of  the  ar- 
teries, and  often  returns  by  the  veins. 

The  whole  fabric  of  the  blood  fhould  now  be  expo- 
fed  in  one  continued  view,  confiding  of  three  di  ft  in  Cl 
parts,  whofe  ufes  are  thefe  : 

Fir  ft,  we  fee  the  serum  diluting  and  tempering  the 
whole,  preferving  its  lubricous  and  fluid  form,  con- 
taining and  diffolving  all  foreign  matters  which  may 
have  got  accefs  to  the  fyflem,  and  running  them  off 
by  various  excretories ; for  the  fecretions  are  chiefly 

from 


OF  tHE  BLOOE). 


99 


from  the  ferum,  containing  gluten  enough  to  fupport 
the  tenuity  of  the  blood,  fait  enough  to  keep  the  red 
globules  in  their  form,  and  conveying  alfo  a fufficiency 
of  lymph  into  the  mod  delicate  and  bloodlefs  parts  of 
the  body : and  this  above  all  is  a mod  fmgular  pro- 
perty of  the  ferum,  that  it  admits  freely  the  air  to  pafs 
through  and  impregnate  the  blood  ; for  when  the  coa- 
gulum  of  the  blood  is  drowned  deep  in  its  ferum,  if 
turned  up  and  expofed  to  air  it  reddens  ; which,  if  oil, 
mucilage,  water,  or  any  other  fluid,  be  fubdituted  in- 
dead of  ferum,  it  will  not  do. 

Next,  we  fee  the  red  globules  of  large  diameter,  but 
in  quantity  very  fmall,  i.  e . in  proportion  to  the  whole 
fydem  ; of  large  diameters,  that  they  may  not  go  into 
the  very  minute  veffels,  and  in  fmall  quantities,  becaufe 
they  are  accumulated  round  the  heart  and  in  the 
greater  veffels. 

And,  ladly,  the  gluten  is  the  mod  important  part  of 
the  blood ; that  which,  being  diffolved  in  the  ferum, 
pervades  even  the  mod  exquifite  veffels  of  the  fydem  y 
the  part  from  which  all  our  folids  are  formed,  and  into 
which  all  our  folids,  and  even  fluids,  can  be  refolved* 
But  allowing  for  the  various  proportions  of  the  water 
which  dilutes  the  ferum  and  the  red  globules  (whofe 
proportion  to  the  fluids  cannot  be  named  it  is  fo  fmall), 
and  fome  faccharine  or  extractive  matter  which  is  in  the 
ferum  of  the  blood — what  is  there  except  gluten  in  all 
the  animal  fydem  ? Serum,  coagulum,  flefh,  tendons, 
ligaments,  bones,  all  are  compofed  of  it;  and  when 
gluten  is  thus  united  to  the  folids,  forming  with  them, 
one  individual  body,  it  acquires  new  powers,  and  is 
indeed  alive. 
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This  analyfis  of  the  blood  contains  the  analyfis  of 
almoft  all  the  humours  or  fecretions  of  the  body. 
Obferve  how  nearly  the  urine  refembles  the  ferum  ; 
indeed  the  urine,  like  the  ferum,  preferves  the  peculiar 
form  of  the  red  globules,  and  fweat  is  but  a ferum 
loaded  with  falts  j obferve  how  little  laliva  differs  from 
the  ferum  ; obferve  how  perfectly  the  ferum  refembles 
milk,  fmce  mixing  ferum  with  water  produces  a milky 
fluid,  that  is,  a fluid  which  gathers  cream  on  the  top, 
and  coagulates  with  acids  and  heat.  The  water  of 
dropfies  is  purely  ferum  ; the  mucus  of  hollow  paf- 
fages  is  little  elfe  than  infpiflated  ferum  ; the  bile  k- 
felf  is  faid  to  be  imitated  by  keeping  putrid  blood. 
In  Aiort,  it  is  obvious  that  on  the  coagulable  lymph 
depend  all  the  internal  fecretions,  /.  e.  for  fupplying 
the  waftes  of  the  fyftem,  for  enabling  it  to  grow,  for 
repairing  bruifed  or  cut  flefh,  or  broken  bones ; that 
on  the  ferum  which  dilutes  the  blood,  and  contains 
all  fuch  foreign  bodies  as  might  be  injurious  to  the 
fyflem,  all  the  excretions,  as  urine,  fweat,  faliva, 
tears,  &c.  &c.  depend  *. 

*'  When  the  blood  and  folids  of  animal  bodies  come  to  be  re- 
folved  into  their  ultimate  parts,  we  find  a variety  of  combinations 
which  belongs  to  another  fcience,  and  which  in  this  place  it  were 
tedious  to  explain.  But  bill  there  is  one  great  dibinftion  betwixt 
animal  and  vegetable  matter,  which  fhould  not  be  left  unnoticed. 
Animal  matters  always,  when  diffolved  by  nature,  fall  into  a pu- 
trid date,  and  give  only  volatile  alkali.  Vegetables,  when  they 
d-iffolve,  fall  into  fermentation,  and  produce  acids  or  wine  ; not 
that  alkalis  are  neeelfarily  contained  m their  formal  date  in  the 
animal  body,  but  that  the  animal  body  contains  much  mephitis 
or  bads  of  nitrous  air,  which,  combining  with  the  inflammable 
air  afforded  by  decompofed  water  or  by  their  oils,  forms  the  vo- 
latile alkali. 
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I have  faid,  c::  that  the  blood  is  a fluid  of  a rich  and 
beautiful  colour  ; vermilion-coloured  in  the  arteries, 
ftrong  purple  in  the  veins,  and  black,  or  almoft  fo,  at 
the  right  fide  of  the  heart.”  When  we  open  the  tho- 
rax of  a living  Dog,  the  lungs  collapfe,  the  heart  foon 
ceafes  to  play,  the  Dog  languifhes,  expires,  is  revived 
again  when  we  blow  up  its  lungs : — then  begins  again 
the  motion  of  the  heart,  the  black  blood  of  the  right 
auricle  is  driven  into  the  lungs  ; the  blood  goes  round 
to  the  left  fide  of  the  heart  of  a florid  red  ; and  this 
purple  blood  of  the  veins,  the  vermilion  blood  of  the 
arteries,  the  change  happening  fo  plainly  from  ac~ 
cefs  of  air,  is  a phenomenon  of  the  mod  interefting 
nature,  and  binds  us  to  look  into  the  doctrines  of 
chemiftry  for  the  folution  of  a phenomenon  to 
which  there  is  in  all  the  animal  economy  nothing 
equal. 

It  is  the  ftudy  of  air  and  aerial  fluids  that  has 
brought  to  light  all  the  beautiful  difcoveries  of  which 
modern  chemiftry  can  boaft.  The  fimplicity  of  the 
faCts  in  chemiftry,  the  correctnefs  of  the  reafoning, 
the  grandeur  which  now  the  whole  fcience  afllunes,  is 
very  pleaflng  ; and  makes  us  not  without  hope,  that 
by  this  fcience,  all  others,  and  ours  in  an  efpecial 
manner,  may  be  improved  ; for  the  aCtion  of  velfels 
will  do  much  in  forming  and  changing  our  fluids  : all 
the  reft  is  chemiftry  alone. 

The  older  chemifts  were  coarfe  in  their  methods, 
bold  in  their  conjectures,  in  theory  eafily  fatisfied  with 
any  thing  which  others  would  receive.  They  cond.e- 

fcended  to  repeat  inceffantly  the  fame  unvarying  pro- 
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cefs  over  each  article  of  the  materia  medica ; and 
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among  hundreds  of  medicinal  plants  which  they  had 
thus  analyfed,  they  could  find  no  variety  of  princi- 
ples, nor  any  other  variety  of  parts  and  names  than 
thofe  of  phlegm,  and  oil,  and  alkali,  and  acid,  and 
fulphur,  and  coal.'  By  this  they  difburthened  their 
confciences  of  all  they  knew,  pleafed  their  fcholars, 
and  fet  the  phyficians  to  work,  forming  magnificent 
theories  of  falts,  fulphurs,  and  oils ; for  fuch  has  ever 
been  the  connection  of  chemiflry  with  phyfiology,  that, 
good  or  bad,  they  have  flill  gone  hand  in  hand. 

The  older  chemifts  thought  that  they  had  arrived 
at  the  pure  elements,  while  they  were  working  grofs- 
ly  among  the  grofler  parts  of  bodies.  They  could 
know  nothing  of  the  aerial  forms  of  bodies,  for  they 
allowed  thefe  parts  to  efcape.  When  their  fubjedts, 
by  extreme  force  of  heat,  rofe  upwards  in  the  form 
of  air,  no  further  invefcigation  was  attempted ; it 
was  fuppofed  that  the  fuhjeci  of  their  operation  was 
confumed,  annihilated,  wafted  into  air,  and  quite 
gone.  When  they  thus  flopped  at  airs,  they  flopped 
where  only  their  analyfis  became  iriterefting  pr  fim~ 
pie ; flopping  where  they  flopped,  among  their  oils 
and  fulphurs,  they  made  their  fcience  a mere  rhapfody 

i 

of  words.  Fhilofophy  they  confidered  fo  little,  as  not 
to.  know  that  the  lightefl  air  is  really  a heavy  body,  and 
that  with  weight  and  fubftance  other  properties  mull  be 
prefumed. 

Modern  chemiflry  begins  by  alluring  us,  that  thefe 
airs  are  often  the  denfeft  bodies  in  the  rareft  forms  ; 
that  airs  are  as  material,  as  manifeft  to  the  fenfes,  as 
fairly  fubjecl  to  our  operations,  as  the  denfe  bodies 
from  which  thpy  are  produced  : That  it  is  heat  alone 
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(a  fubdance  which  irrefidibly  forces  its  way  into  all 
bodies)  that  converts  any  fubdance  into  the  aerial 
form : That  fome  bodies  require  for  their  fluidity 
merely  the  heat  of  the  atmofphere,  and  fo  cannot  ap- 
pear on  this  planet  in  any  folid  form : That  others  re- 
quire fome  new  principle  to  be  added,  in  order  to  give 
them  the  gafeous  or  aerial  form  : That  others  re- 
quire very  intenfe  heat  to  force  them  into  this  date; 
but  that  all  aerial  fluids  arife,  or  rnufl  be  prefumed  to 
arife,  from  fome  folid  body  or  bafis,  which  folid  bafis  is 
dilated  by  heat  into  an  air.  The  folid  bafis  of  fome 
airs  can  be  made  apparent,  as  of  fixed  air  which  pro- 
ceeds from  charcoal ; others,  as  pure  air,  or  azotic  air 
(the  great  conftifuents  of  our  atmofphere),  cannot  be 
produced  to  view  into  any  folid  form.  But  thofe  airs 
which  cannot  be  exhibited  in  any  folid  form,  can  yet 
be  fo  combined  with  other  bodies  as  to  increafe  their 
weight,  and  give  them  qualities  of  a very  peculiar  na- 
ture ; and  thefe  airs  can  be  alternately  combined  with 
a body  and  abdracted  again,  adding  or  abdracting 
from  its  weight  and  chemical  properties,  not  only  in  a 
perceptible,  but  in  a wonderful  degree  ; fo  that  thefe 
abdraclions  and  combinations  conflitute  fome  of  the 
mod  general  and  important  facts.  When  the  old 
chemifts,  then,  negledted  to  examine  thefe  airs,  they 
refrained  from  examining  the  laft  elements  of  bodies 
at  the  very  moment  in  which  they  came  within  their 
power. 

That  thefe  mud  be  the  mod  material  and  impor- 
tant fadls  in  all  the  fcience,  it  is  eafy  to  explain  ; for 
chemidry,  ever  fince  it  has  been  a fcience,  has  reded 
upon  one  fingle  point.  There  are  certain  great  ope- 
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rations  in  chemiftry  which  we  perceive  to  have  the 
ftri&eft  analogy  with  each  other,  or  rather  to  be  the 
fame ; the  operations  are,  the  combuftion  of  inflam- 
mable bodies,  the  refpiration  of  animals,  the  calcina- 
tion of  metals  ; and  whatever  theory  explains  one  ex- 
plains the  whole.  The  older  chemifts  obferved,  that 
when  they  burnt  an  inflammable  body,  the  furroun- 
ding air  was  contaminated,  the  fubflance  itfelf  was 
annihilated,  nothing  remained  of  its  former  exiftence 
but  the  foul  air ; and  they  fuppofed  that  this  inflam- 
mable body  confided  of  a pure  inflammable  princi- 
ple, which  was  the  fubflance  which  fpoiled  the  air, 
leffening  its  bulk,  and  making  it  unfit  for  fupporting 
any  longer  either  combuftion  or  animal  life.  When 
an  animal  breathed  in  confined  air,  they  found  the 
phenomenon  flill  the  fame ; the  animal  contaminated 
the  air,  and  expired  itfelf ; left  the  air  unfit  for  burn- 
ing or  breathing,  loaded,  as  they  fuppofed,  with  the 
inflammable  principle.  When  they  calcined  a metal 
(which  is  done  merely  by  heating  the  metal  and  ex- 
pofing  it  to  air),  they  found,  as  in  thefe  other  opera- 
tions, the  air  contaminated,  the  metal  lofing  its  me- 
tallic luftre,  du&ility,  and  all  the  marks  of  a metal,— 
acquiring  (in  certain  examples)  new  qualities,  like 
thofe  of  fome  mineral  acid,  and  becoming  of  courfe  a 
mofl  cauftic  drug ; but  above  all,  they  uniformly  ob- 
ferved the  metal  to  increafe  in  weight. 

To  account  for  all  thefe  difcordant  changes  was 
the  mofl  difficult  part  of  all : it  was  indeed  eafy  to 
fay,  that  combuftion  was  the  giving  out  of  an  inflam- 
mable principle  to  the  air  ; and  to  fay  concerning  re- 
fpiration, that  it  was  the  bufinefs  of  the  air  to  take 
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away  continually  the  fuperabundant  phlogifton  of  the 
blood ; but  how  a metal  fhould  pafs  from  a mild  to 
a mod  acrimonious  and  cauftic  ftate ; and  above  all, 
how  by  the  lofs  of  its  inflammable  principle  it  fliould 
not  lofe  in  weight,  but  increafe  in  weight ! This  was 
the  Gordian  knot  which  they  had  to  untie,  and  which 
they  cut  luftily,  betaking  themfelves,  in  defiance  of  all 
philofophy,  to  the  abfurd  projed  of  a principle  of  ab~ 
folute  lightnefs.  They  all  agreed  to  call  the  phlogiftic 
principle  a principle  of  abfolute  levity ; and  thus 
their  dodrine  flood  for  many  years,  viz.  that  when 
phiogifton,  or  inflammable  principle,  was  added  to  the 
calx  of  any  metal,  as  to  red  lead,  by  reading  it  with 
any  inflammable  body— the  metallic  luftre,  tenacity, 
ductility,  were  reftored,  and  the  metal  became  lighter 
withal,  becaufe  it  now  had  within  it  the  principle  of 
levity.  But  that  when  by  heat  and  air  it  was  cab 
cined,  this  principle  was  driven  out,  and  then  the 
metallic  luflre,  tenacity,  dudility,  &c.  were  loft  by 
the  abfence  of  the  inflammable  principle  upon  which 
they  all  depended  ; but  the  weight  of  it  was  increafed, 
for  the  principle  of  levity  was  gone.  This  is  the  brief 
abftrad  of  the  theory  to  which  the  very  beft  ehe- 
mills  have  addided  themfelves  down  to  the  prefent 
times. 

But  the  chief  perfedion  of  modern  chemiftry  is, 
that  its  apparatus  is  fo  perfed,  that  it  can  employ 
exadly  a certain  quantity  of  air  in  calcining  a metal  ; 
it  can  colled  that  air  again  to  the  twentieth  part  of 
a grain ; it  can  prove  whether  the  metal  has  really 
been  giving  out  any  inflammable  principle  to  the  air, 
or  whether  it  has  received  matter  from  the  air,  and 
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how  much  exprefsly  it  has  gained  or  loft.  Modem 

chemiftry  proves  to  us,  that  it  is  not  the  lofs  of  any 

principle  that  endows  a metal,  for  example,  with 

negative  powers  ; but  the  direct  acquifition  of  a new 

principle,  which  endows  it  with  pofitive  powers. 

Thus  if  you  take  a quantity  of  mercury,  and  expofe 

it  ilowly,  that  is,  for  a long  time  to  heat  and  air,  the 

following  changes  take  place ; it  gradually  lofes  its 

metallic  luftre,  the  upper  part  of  it  affumes  firft  a yel- 
\ * 

low  and  then  a red  colour,  final!  red  particles  are  feen 
floating  on  the  furface  of  the  mercury  ; and  thefe 
are  the  mercurius  precipitatus  per  fe,  a molt  acrid 
calx  of  mercury.  If,  firft,  you  eftimate  how  much 
air  has  been  expended  during  the  procefs,  you  find 
that  the  weight  of  the  mercury  is  increafed  in  exact 
proportion ; if  you  put  that  calx  into  a gun-barrel, 
put  the  gun-barrel  into  the  fire,  and  by  mere  force  of 
hear  drive  out  this  air,  you  find  the  quantity  of  air 
exactly  equivalent  to  the  quantity  expended  in  the 
procefs ; you  find  the  metal  grow  lighter,  and  recover 
its  metallic  qualities  and  luftre  in  proportion  as  the  air 
is  expelled.  In  fhort,  we  find  the  metal  heavier 
when  combined  with  air,  lighter  when  the  air  is  driven 
out ; we  find  it  having  the  qualities  of  a metal  when 
uncombined  with  air,  when  combined  with  air  having 
the  qualities  of  a calx  : then  plainly  this  cauftic  form 
of  the  metal  is  not  a negative  quality,  it  is  a pofitive 
one,  proceeding  from  the  infufion  of  this  new  prim 
ciple  from  the  air. 

By  fuch  proofs  as  thefe  chemiftry  has  explained,  in 
a moft  philofophical  way,  how  all  thefe  phlogiftic 
proceffes,  as  they  were  called,  depend,  not  on  the 
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abdraCtion  of  phlogidon,  but  on  the  addition  of  a new 
principle : That  they  all  arife  from  one  pofitive 
power,  that  the  fame  principle  gives  life  to  fuel, 
heavinefs  (and  other  effedls  of  calcination)  to  metals, 
acidity  to  acids,  aqd  rednefs  to  the  blood.  Thefe 
are  all  performed  by  one  power ; they  are  all  effen- 
tially  one  procefs ; they  are  all  effected  by  the  com- 
munication of  qne  foie  principle,  vb.  the  bafis  of 
pure  air. 

Upon  our  atmofphere  and  its  furprifing  harmony 
with  all  parts  of  nature ; with  animal  and  vegetable 
life ; with  water,  metals,  acids,  and  all  the  folid 
bodies  into  which  it  enters — much  more  depends  than 
it  is  eafy  to  conceive.  Could  we  have  fuppofed  that 
it  was  the  caufe,  not  merely  of  life  In  all  living  crea- 
tures, but  almoil  the  caufe  of  all  the  properties  that 
Tefide  in  the  mod  folid  forms  ? Could  we  have  fuppofed 
that  the  air  rendered  heavy  bodies  heavier,  changed 
metals  into  caudic  earths,  converted  many  bodies  into 
acids,  changed  inflammable  air  into  the  pure  element 
of  water*  which  at  lead  we  have  hitherto  conceived  to 
be  pure  ? Yet,  if  there  be  one  word  of  truth  in  che* 
midry,  all  this  is  true. 

The  atmofphere  contains  various  gafes  or  airs ; 
but  one  only,  viz.  vital  air,  is  ufeful  to  refpiration, 
combudion,  and  animal  life ; that  purer  air  mud, 
like  every  other,  arife  from  fome  folid  bafis : That 
bafis  cannot  be  fhown  in  any  fubdantial  form,  but  it 
can  be  combined  with  many  various  bodies,  fo  as  to 
give  them  an  increafed  weight  and  new  qualities ; 
and  thence  we  prefume  to  fay,  whenever  we  fee  a 
body,  by  fuch  a procefs,  acquiring  fuch  qualities, 
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that  it  acquires  them  by  abforbing  the  bafis  of  pure 
air ; for  pure  air  is  nothing  but  this  prefumed  bafis 
dilated  into  the  form  of  air  by  heat ; and  when  it 
combines  with  any  body,  it  gives  out  its  heat ; fo  that 
in  all  thefe  precedes  heat  is  produced.  And  although 
inflammable  bodies,  metals,  acids,  and  animal  blood, 
feem  very  diftindl  from  each  other ; although  corn- 
bullion,  breathing,  calcination,  and  the  forming  of 
acids,  are  proceffes  feemingly  very  unlike  ; yet  they 
are  in  all  their  effential  points  the  fame,  viz.  a change 
of  qualities  and  a production  of  heat  in  eonfequence 
of  the  abforption  of  pure  air. 

Firfl,  when  an  inflammable  body  is  burnt  or  con- 
fumed  by  fire,  the  bafis  of  pure  air  is  combining  with 
the  combuflible  body  ; the  air  is  entering  into  a new 
combination,  and  therefore  mud  give  out  its  heat ; it 
combines  rapidly,  gives  out  its  heat  rapidly,  is  walled  $ 
the  inflammable  body  burns  and  feems  to  be  con- 
fumed  : but  if  we  catch  that  air  which  efcapes  from 
the  inflammable  body,  we  And  it  to  be  equal  exadlly 
to  the  whole  weight  of  the  air  and  of  the  burning 
body  that  have  been  confumed ; and  this  air  confifts 
of  two  parts,  viz.  of  the  fubftance  which  was  burnt, 
and  of  the  bafis  of  pure  air.  Thus,  for  example, 
when  we  burn  charcoal  or  carbon,  the  whole  fub- 
ftance of  it,  weight  for  weight,  is  converted  into  an 
air,  which  is  called  fixed  or  fixable  air  ; the  fame 

4 

which  is  difeharged  from  (loves,  the  fame  alfo  which 
is  found  in  pits,  the  fame  which  oozes  through  the 
ground  in  the  Grotto  del  Cane,  the  fame  which  floats 
upon  the  furface  of  fermenting  vats,  and  which  is  fo 
much  heavier  than  common  air  that  it  can  be  taken 

out 
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out  from  a vat  in  bafons,  and  poured  from  difli  to  difh. 
;Combuftion,  then,  is  a procefs  which  confifts  in  the 
rapid  affumption  of  the  bafis  of  pure  air,  and  a confe- 
quent  converfion  of  the  burning  body  into  an  air  en- 
dowed with  peculiar  qualities  and  powers. 

If,  then,  the  oxygenation  of  the  blood  be  a procefs 
like  this,  it  mull;  differ  chiefly  in  degree ; it  might  in 
certain  circumftances  become  too  rapid,  and  refemble 
an  afrual  combuftion ; and  fo  in  certain  circumftances 

K 

it  does,  for  our  atmofphere  is  fo  tempered  that  no 
more  than  27  parts  out  of  100  confifts  of  pure  air; 
the  reft  is  food  for  vegetables,  but  not  fit  to  maintain 
flame  or  animal  life.  This  is  the  reafon  that  even 
burning  as  well  as  breathing  are  flow  proceffes,  and 
that  an  animal,  if  made  to  breathe  pure  air,  or  vital  air 
as  it  is  called,  gets  the  bafis  of  air  too  rapidly  united 
to  its  .fyftem,  is  confumed  and  inflamed  quickly,  and 
dies.  s 

Secondly,  the  procefs  of  calcination  is  the  fame 
in  all  metals  ; it  alfo  is  an  affumption  of  the  pure  air, 
or  rather  of  its  bafis,  with  a change  of  qualities  and 
increafe  of  weight : if  you  calcine  lead  flowly,  it  be- 
comes firft  yellow,  then  orange,  then  red  ; it  becomes 
heavier,  fo  that  from  100  pounds  of  lead  you  have  no 
pounds  of  lytharge,  or  calx  of  lead  : if  you  calcine 
mercury,  it  alfo  becomes  firft  yellow,  then  red,  and 
much  heavier  than  at  firft : if  you  diftil  any  of 
thefe  metals,  you  can  by  heat  merely  drive  out  the 
pur  eft  air  from  them  ; they  recover  their  brilliancy, 
and  grow  lighter,  becaufe  the  bafis  of  air  is  expelled. 
The  bafis  of  pure  air  is  expelled,  not  in  that  folid 
form  in  which  it  was  embodied  by  the  calx,  but  be- 
ing 
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ing  now  combined  with  heat,  it  appears  in  the  forrri 
of  vital  air ; the  air  is  much  purer  than  that  of  the  at- 
mofphere which  was  ufed  in  the  procefs,  becaufe  the 
metal  abforbs  or  appropriates  to  itfelf  nothing  but  the 
pureft  air,  leaving  the  azotic  or  foul  air  behind : and 
finally,  if  you  wifh  to  fee  the  harmony  betwixt  com- 
buflion  and  calcination,  or  to  be  affured  that  calcina- 
tion is  truly  the  burning  of  a metal,  take  fome  of  this 
pure  air,  which  is  three  times  purer  than  the  atmo- 
fphere,  and  raifes  an  intenfer  flame  ; plunge  into  it  a 
piece  of  iron  wire,  which  is  made  red-hot ; and  this 
wire  (which  would  only  have  wafted  or  rufted  into  a 
calx  in  the  common  atmofphere)  will  in  the  pure  air 
burft  out  into  a brilliant  white  flame,  and  burn  entirely 
while  it  has  fuch  air ; nay,  fome  metals,  as  zinc, 
burn  even  in  our  common  atmofphere  with  a moft 
brilliant  flame. 

From  this  fecond  procefs,  mu  ft  it  not  be  prefumed 
that  the  principle  which  gives  an  increafe  of  weight  and 
fuch  fingular  properties  to  various  metals,  muft  have 
very  interefting  effects  upon  the  blood  ? 

Thirdly,  it  is  from  this  principle  alfo  that  all  acids 
are  formed ; and  as  oxyd  is  the  Greek  name  for  acid, 
the  great  Lavoifier  has  thought  fit  to  give  a name  to 
the  bafts  of  air,  or  that  principle  which  is  obvious 
only  when  operating  in  fuch  procefies  as  thefe.  He  adds 
to  the  Greek  name  for  acid  that  verb  which  implies 
the  generation  of  any  fubftance ; he  calls  it  thus  oxy* 
gene,  or  the  principle  which  generates  acids.  It  were 
eafy  to  fhow  how  truly  this  great  point  is  fupported 
by  all  the  particular  operations  in  chemiftry ; it  fhall 
be  fufficient  to  obferve  a few.  When  we  burn  ful- 
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phur  in  open  air,  it  feems  to  be  confirmed ; but  when 
we  burn  it  in  clofe  veffels,  (till  giving  a free  accefs  to 
air,  we  find  it  converted  into  an  acid  the  mofl  pon- 
derous of  all,  weighing  greatly  more  than  the  fulphur 
from  which  it  was  procured.  The  operation  is  done 
in  clofe  veffels ; nothing  can  pafs  but  what  is  known* 
and  nothing  is  more  certain  than  that  the  whole  of 
this  wonderful  and  rapid  change  is  the  mere  effect  of 
the  fulphur,  which  is  an  acidifiable  bafe,  affuming  the 
acidifying  principle  by  which  alone  it  can  become  an 
acid.  Phofphorus  being  burnt  in  a clofe  glafs  upon 
the  point  of  a wire,  the  vital  part  of  the  atmo-< 
fphere  is  confumed,  the  azotic  air  (which  the  ancients 
miftook  for  their  phlogifton)  remains,  the  whole  phof- 
phorus is  changed  into  phofphoric  acid,  and  the  whole 
acid  when  weighed  exprefsly  equals  the  phofphorus 
which  was  burnt,  and  the  air  which  was  confumed 
along  with  it.  Nay,  arfenic,  which  is  a metal,  being 
calcined,  is  converted  into  a perfect  add.  Thus  we 
fee,  fir  ft,  that  calcination  is  a mere  combuftion,  fince 
it  can  be  made  fo  rapid  as  to  be  attended  with  heat 
and  flame ; next  we  fee  that  acidification  is,  like  cal- 
cination, attended  with  heat  and  flame,  and  an  acqui- 
fition  of  weight  and  of  properties  like  thofe  of  calces. 
We  fee  fome  metals  converted  into  proper  acids ; acids 
and  metals  mixing  in  qualities  with  each  other ; acids 
and  metals  are  both  acidifiable  bafis,  both  are-capable 
of  receiving  new  and  fimilar  properties,  by  affuming 
into  their  compofition  the  bafis  of  pure  air ; and  in 
one  (ingle  procefs  the  whole  fet  of  phenomena  are  ex- 
emplified, for  in  burning  arfenic  we  have  combuftion, 

calcination. 
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calcination  and  generation  of  acid,  all  in  one  procefs,* 
the  produdt  being  named  indifferently  oxyd  of  arfenic^ 
or  white  calx  of  arfenic  #. 

But  if  mold  acidiftable  bafes  be  thus  forced  by 
combination  to  forfake  their  folid  and  affume  their 
aerial  form,  others  more  fingular  ftill  are  recalled 
from  their  aerial  form,  and  condenfed  into  the  fluid 
form  of  a ftrong  acid.  Thus  azotic  or  nitrogene  air, 
which  forms  the  great  bulk  of  our  atmofphere,  is 
converted  by  oxygenous  or  pure  air  into  an  acid 
form  f ; it  becomes  nitrous  acid,  nitric  acid,  nitrous 
air,  ftrong  or  weak  according  to  the  various  degrees 
of  oxygenation  communicated  to  it ; and  thus  nitrous 
air,  by  its  appetite  for  oxygene,  and  by  its  change  of 
colour  and  its  condenfation,  whenever  it  takes  oxy- 
gene from  the  air,  makes  a eudiometer  or  meafure 
for  the  purity  of  the  air ; and,  according  to  the  purity 
of  the  atmofphere,  more  turbidnefs  and  more  rednefs  is 
produced  in  the  nitrous  air,  and  a greater  lofs  of  bulk, 
which  may  be  marked  on  a fcale. 

Thus  are  all  acids  formed  of  an  acidifiable  bafts,  vari- 
ous each  according  to  its  kind,  on  which  the  variety  of 
acids  depends ; but  thefe  all  become  acid  by  the  ad- 
dition of  one  uniform  principle,  viz.  the  bafts  of  pure 

* It  is  neceflary  to  add  nitre  to  make  it  burn.  The  refult  is 
not  dire&ly  an  acid,  but  a neutral  fait  formed  of  the  arfenical  acid 
joined  to  the  alkali  of  nitre  ; without  the  help  of  nitrous  acid  it  is 
only  an  oxyd  or  imperfect  acid  ; and  it  is  neceffary  to  ufe  the 
hyper-oxygenated  muriatic  acid  for  communicating  to  it_a  fuffi- 
ciency  of  oxygene  to  conftitute  it  a perfe6i  acid. 

f N.  B . It  is  neceffary  to  inclofe  them  in  one  veffel,  and  to 
pafs  the  ele&ric  fpark  through  them  that  they  may  unite,. 
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aif,  which  is  the  caufe  of  acidity  in  all  bodies  : and 
this  third  great  fad  in  chemidry  may  well  fugged  to 
us  a higher  view  of  our  prefent  fubjed ; for  this  prin- 
ciple, which  bedows  weight  and  caudicity  on  metals, 
acidity  on  add  bafes,  and  new  properties  on  all  it 
touches,  mud  make  fimilar,  or  at  lead  important,  chan- 
ges on  the  blood,  converting  it  into  an  oxyd  or  fubacid  ; 
and  we  may  fairly  begin  our  next  general  fad  under 
the  title  of  the  oxydation  or  oxygenation  of  the  blood* 
The  oxydation  of  the  blood  makes  a fad  no  lefs 
important  in  phyfiology  than  thofe  are  in  chemidry  | 
for  as  there  are  various  marks  of  the  influence  of  oxy- 
gene  on  the  blood  itfelf,  there  are  terrible  proofs  of 
its  importance  in  the  fyflem,  and  how  miferable  the 
perfon  is  who  has  impeded  organs  or  an  ill  oxygena* 
ted  blood. 

Nature,  difregarding  all  occaiional  fupplies,  as  by 
the  abforption  of  the  fkin,  the  aflimilation  of  aliments, 
&c.  has  appointed  one  great  organ  for  the  oxygena- 
tion of  the  blood,  viz.  the  lungs.  In  opening  the  bread 
of  a living  creature  we  bed  fee  the  connedion  of 
refpiration  with  the  great  fydem  ; but  it  is  cut  of  the 
body  that  we  can  bed  underdand  its  particular  eifeds 
upon  the  blood. 

The  mod  obvious  effed  of  air  is  its  heightening 
the  colour  of  the  blood.  If  we  expofe  blood  to  fixed 
air,  or  azotic  air,  it  continues  dark  5 thefe  fluids  com- 

s 

municate  nothing,  they  have  no  effed  on  the  colour 
of  the  blood  : when  we  expole  blood  to  atmofpheric 
air,  it  affumes  a florid  colour ; for  in  the  atmofphere 
there  is  a large  proportion  of  oxygene  gas  : if,  laffly, 
we  expofe  it  to  oxygene  gas,  the  pureft  of  all  air,  it 
Vol»  Iff  I grows 
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grows  extremely  florid ; and  whenever  it  changes  its 
colour,  it  is  by  abforbing  oxygene,  for  it  reduces  in 
the  fame  proportion  the  quantity  of  air ; what  it  ab- 
sorbs is  the  oxygene  or  pure  air,  what  it  leaves  is  me- 
phitis, unfit  for  combuflion  or  animal  life  *. 

Blood  when  expofed  to  the  air  becomes  red  chiefly 
on  the  furface,  it  remains  black  beneath,  but  by  turn- 
'inn;  ud  the  clot  to  the  air  all  the  furfaces  become  red.. 
If  air  be  blown  into  a tied  vein,  the  blood  which  was 
black  in  the  vein  becomes  florid ; and  when  the  air  is 
picked  out  again,  it  becomes  black.  If  the  air-pump 
be  exhaiiiled  over  a difli  of  blood,  the  blood  becomes 
dark  in  the  vacuum  ; and  it  becomes  florid  when  the 
air  is  allowed  to  ruih  in  again.  If  you  expofe  blood 

i 

in  a moifl  bladder,  the  blood  is  oxygenated  through 
the  wa  Us  of  the  bladder  ; which  brings  this  experiment 
as  dole  as  may  be  to  the  phenomenon  of  blood  oxyge- 
nated through  the  walls  of  the  lungs-  Though  ferum 
or  milk  be  interpofed,  or  urine,  hill  the  blood  is  oxyge- 
nated, becaufe  thefe  are  perfect  animal  fluids  ; but  it 
is  not  oxygenated  if  oil,  mucilage,  or  mere  water,  be 
interpofed.  ; ' 

When  we  open  a Frog,  or  Newt  f , or  other  amphibi- 
ous creature,  we  fee  a long  and  flender  artery,  accom- 
panied by  a {lender  vein,  running  from  top  to  bottom 
along  the  whole  furface  of  their  lungs ; and  while 
their  heart  continues  to  beat,  we  fee . this  pulmonic 
artery  black,  the  vein  red,  the  lungs  themfelves.  mofl 

■'*  Mr.  Beddoes,  in  his  haft  Book,  makes  hydrocarbon  as  effec- 
tual in  reddening  the  blood  as  oxygen  air.  What  are  we  to  think 
of  this  ? Is  it  a freak  of  nature,  or  of  the  author  ? 

•f  See  Chap.  III. 
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delicate  and  pellucid,  like  the  fwimming  bladder  of  a 
fifh : Even  in  the  extremities  of  the  human  fyftera 
the  blood  of  a vein  is  dark,  of  an  artery  red  ; fo  that 
furgeons  diftinguifh  venous  and  arterial  hasmorrhagies 
in  this  way. 

From  thefe  fads  we  may  underftand  why  the  blood 
of  the  womb,  of  fmufes,  of  varices,  and  of  all  flag-* 
nant  veins,  is  fo  ofifenfive  and  black  ; and  why  that 
blood  is  fo  very  pure  and  florid  which  is  coughed  up 
from  the  lungs.  Is  not  the  face  livid  in  apoplexies  or' 
ftranguiations,  in  hanging  or  drowning,  in  fits  of 
paflion  or  of  coughing,  or  in  any  accident  which  inter- 
rupts the  lungs  ? The  face  of  a child  during  a paroxyfm 
of  the  hooping  cough,  is  it  not  completely  black  ? Is 
not  the  hand  livid  when  the  arm  is  compreffed  or  tied 
up,  and  its  blood  prevented  from  returning  to  the 
lungs  and  heart  ? Are  not  tumours  dark-coloured 
from  dilated  veins  which  return  their  blood  too  flowly  ? 
Are  not  thofe  mulberry  marks  which  are  born  with  us 
juft  final  1 aneurifms  full  of  ill  oxygenated  blood?— 
Then  this  firft  eflfefl  of  oxygenation  is  a reddening  of 

the  blood.  The  menftrual  blood,  the  blood  of  ec- 

/ 

chymofis  (as  in  thofe  who  have  been  whipt),  the  blood 
of  aneurifmal  bags,  are  all  black ; and  the  blood  of 
varices  is  fo  very  black,  that  the  ancients  faid  they  were 
filled  with  atrabilis  or  black  bile.  The  ftripes  infiifted 
on  a foldier  as  a punifhment  are  at  firft  of  the  mo  ft 
lively  red,  but  foon  become  black. 

The  next' effed  of  oxygenation  is  the  endowing  the 
blood  with  a peculiar  ftimulant  power ; by  which  it  is 
continually  operating  upon  the  living  folid  : this  is  a 
power  which  it  is  continually  lofmg;  which  it  is 
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every  moment  giving  up  to  the  folids  ; and  which  no 
other  procefs  but  refpiration  can  reftore.  This  Si- 
mulant power  the  blood  gradually  lofes  as  it  circu- 
lates round  the  body  ; it  is  quite  effete  when  it  returns 
to  the  right  fide  of  the  heart  : the  heart  of  a creature 
never  moves,  if  we  allow  its  lungs  to  lie  coflapfed  ? 
but  the  heart  returns  to  aft  the  very  inftant  that 
pure. air  is  forced  into  the  lungs,  and  fo  communica- 
ted to  the  blood.  This  Simulant  power  is  moft  of  all 
apparent  when  we  force  a living  creature  to  breathe 
nothing  but  the  purefl  air;  for  oxygenated  or  vital 
air  makes  this  procefs  too  rapid  ; the  pulfe  rifes,  the 
eyes  become  red  and  prominent,  the  creature  fee  ms 
drunk  with  the  new  ftimulus,  too  great  for  its  fy- 
ftem.  The  univerfal  heat  of  its  body  is  greatly  in- 
creafed,  the  eyes  are  turgid  and  red,  and  at  laft  a 
fweat  breaks  forth  all  over  it ; and  when  dead,  the 
lungs  (it  is  faid)  are  mortified  or  inflamed.  But 
whatever  the  marks  are,  whether  thefe  figns  of  in- 
flammation be  really  true,  it  is  plain,  fmce  the  crea- 
ture dies,  that  pure  air  is  fatal  by  a too  rapid  oxy- 
genation of  the  blood.  If,  in  our  experiments  upon  a 
dying  animal,  we  inflate  the  lungs  with  mephitic  air, 
the  heart  does  not  a<fl ; if  we  inflate  its  lungs  with 
common  air,  the  heart  begins  to  afl ; if  we  inflate  its 
lungs  with  oxygene  air,  the  heart  is  irritated  to  a ftill 
more  powerful  adtion. 

If  we  open  the  bread  of  a Frog  and  flop  its  breath- 
ing, we  obferve,  firfl,  its  pulmonic  blood  florid,  and 
the  heart  beating  ftrongly  : Secondly,  in  half  an  hour 
the  pulmonic  blood  has  become  dark,  and  the  heart’s 
motion  has  grown  languid ; in  a little  while  the  pul- 
monic 
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monk  blood  becomes  black,  and  the  pulfation  of  the 
heart  ceafes  : And,  iaftly,  the  trachea  of  the  Frog  be- 
ing untied,  and  the  creature  allowed  to  breathe  again*, 
the  blood  becomes  florid,  and  the  heart  a 6ls* 

-OF  THE-  HEAT  OF  THE  BLOOD. 

The  next  efteT  of  oxygene  is  faid  to  be  the  com- 
municating of  heat  to  the  lungs.  But  I fufpedfc  that 
if  the  fmall  quantity  of  oxygene  which  can  enter  by 
the  lungs  do  communicate  heat,  it  mull  be  not  to 
the  lungs,  nor  to  the  blood,  but  to  the  whole  body 
through  the  medium  of  the  blood.  There  are  fome 
who  pretend  to  fay,  that  when  they  draw  in  vital  air* 
they  feel  a genial  warmth  in  the  bread,  diffuhng  itfelf 
over  all  -the  body  ; but  it  is  eafy  to  feel  in  this  way,  or 
any  way,  when  a favourite  dodtrine  is  at  flake,  while 
thofe  who  know  nothing  about  dodlrines  breathe  the 
vital  air  without  any  peculiar  feeling  which  they  can 
explain. 

There  are  many  circumftances  which  make  it  hard 
to  believe  that  there  is,  in  confequence  of  the  oxyda- 
tion  of  the  blood,  any  remarkable  generation  of  heat  in 
the  lungs.  Oxydation  of  the  blood,  out  of  the  body,  is 
attended  with  no  increafe  of  heat,  and  yet  we  operate 
on  a quantity  of  blood  much  greater  than  that  which 
circulates  through  the  lungs.  We  call  this  procefs  not 
the  oxygenation,  but  the  oxydation  of  the  blood,  be- 
caufe  we  are  confcious  that  it  is  an  imperfect  procefs ; 
it  is  perfedl,  indeed,  with  regard  to  its  ultimate  objedt* 
viz  that  of  communicating  oxygene  to  the  whole  body  * 
but  as  an  affumption  of  the  acidifying  principle  into  the 
blood  itfelf,  we  fee  it  to  be  fo  imperfedl,  the  union  fq 
flight  betwixt  the  oxygene  and  the  blood,  that  it  parts 
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with  it  very  eafily ; the  blood  turns  black  again  if  its 
colour  be  not  fupported  by  the  perpetual  contact  of 
air  ; it  is  fo  imperfedt,  that  we  put  it  in  the  lowed 
point  of  faturation,  and  call  it  an  oxyd  or  imperfedt 
acid  ; and  how  far  it  may  be  below  the  denomination 
even  of  an  oxyd  we  do  not  know. 

To  fuppofe,  but  for  a moment,  that  all  the  heat 
which  warms  the  whole  body  emanates  from  the 
lungs,  were  a grofs  error  in  philofophy ; it  were  to 
fuppofe  an  accumulation  of  heat  in  the  lungs  equal  to 
this  vaft  exFebl  of  heating  the  whole  body.  But  were  it 
fo,  we  fhould  feel  a burning  heat  in  the  centre,  a 
mortal  coldnefs  at  the  extremities,  and  marked  dif- 
ferences in  the  heat  of  each  part  in  proportion  to  its 
diftance  from  the  lungs.  In  fevers,  we  fhould  feel  only 
the  intenfe  heat  of  the  centre  ; we  fhould  be  diftreffed, 
not  with  the  heat  in  the  foies  of  the  feet  or  palms  of  the 
hands,  or  in  the  mouth  and  tongue ; we  fhould  feel 
only  the  heat  of  the  lungs.  When  the  limbs  alone 
were  cold,  would  the  lungs  warm  them  ? How  could 
It  warm  them  up  to  the  right  temperature  without  over- 
heating the  whole  body  ? When  a part  were  inflamed, 
how  could  the  heat  go  from  the  lungs,  particularly  to 
that  point,  and  reft  there  ? 

From  the  lungs  the  heat  could  not  be  regularly 
difFufed  ; for  in  almoft  all  the  Amphibia;  the  lungs  are 
far  dlftant  from  the  centre  of  the  body,  and  could 
not  communicate  any  degree  of  heat  to  the  extremi- 
ties without  the  greateft  wafte  ; they  would,  accor- 
ding to  this  theory,  have  lungs  for  crying  with,  if 
they  plea  fed  to  cry,  but  by  no  means  for  diftributing 
heat.  Thofe  who  have  been  the  chief  fupporters  of 
this  doctrine,  viz.  of  animal  heat  emanating  from  the 

lungs. 
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longs,  have  eftablifhed  their  doctrines  on  very  fan- 

tallica!  and  abfurd  laws  ; not  merely  of  chemical 

changes  producing  heat  in  the  lungs,  but  of  the 

blood  acquiring  a greater  capacity  for  heat  than 

tho fe  fub dances  have  from  which  the  blood  itfe'lf  is  4 

formed.  The  blood  is  formed  from  flefh,  milk, 

wheat,  rye,  barley,  and  various  other  foods  : thefe  are 

curioufly  meafured  ; the  degree  of  heat  which  they 

communicate  to  water  is  affumcd  as  the  truth  of  their 

i 

abfolute  heat  : the  abfolute  heat  of  all  kinds  of  food 
is  declared  to  be  greatly  lower  than  that  of  the  blood 
itfelf ; and  this  accumulation  of  heat  in  the  blood  is 
taken  as  a fure  proof,  that  In  refpiration  much  heat  is 
depofited  upon  the  blood,  it  having  a greater  appetite 
or  capacity  for  heat. 

But  concerning  this  dodlrine,  which  in  its  philofo- 
phical  as  well  as  in  its  chemical  part  is  now  antiquated, 
it  is  allowable  to  fay,  more  freely  than  of  almoft  any 
other,  that  its  intricacies  are  its  beauties ; that  it  is  a 
hypothecs  illuflrated  by  experiments,  which  have  no 
other  tendency  than  u to  make  it  look  well  in  the 
face  A and  which  are  made  with  fuch  affectation  of 
nlcenefs  .as  is  completely  ludicrous.  The  author  pre- 
tends to  meafure,  to  the  tenth  part  of  a degree,  the 
proportions  of  heat  in  wheat,  barley,  flefh,  milk,  &c. 

Airs  he  alfo  meafures,  fhowing  the  various  capacities 
for  heat  in  the  different  kinds  of  air  to  the  tenth  part 
of  a degree  ; a thing  much  fitter  for  a magician  than 
a philosopher  to  undertake  ; and  which  Dr.  Crawford 
has  executed  fo  ill,  that  we  are  teafed,  or  rather  tho- 
roughly exhaufted,  before  we  begin,  with  correcting 
.meafures  and  inftrurnen-ts  and  fettling  data  ; while 
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each  new  edition  of  the  book  on  animal  heat  muft  be 
prefaced  with  new  apologies,  new  confeffions,  new 
corrections,  new  calculations,  unhinging  fo  entirely 
the  conclufions  and  calculations  of  former  copies  of 
it,  that  we  find  ourfelves  engaged,  along  with  our  in- 
firuCtor,  in  a wildernefs  of  errors,  from  which  we  can 
have  no  hopes  of  being  extricated. 

Oxydation  is  a procefs  which  had  no  place  in  Dr« 
Crawford’s  views ; he  never  conceived  that  it  was  the 
prefence  of  oxygene,  as  a new  principle,  which  gave 
colour,  ftimulant  powers,  coagulability,  and  all  its  mofl 
ufeful  properties,  to  the  blood ; but  he  believed  that 
pure  air,  uniting  with  inflammable  air  in  the  lungs, 
formed  fixed  air  5 and  this  fixed  air  being  incapable' 
of  containing  the  heat  which  it  had  while  in  the  ftate 
of  pure  air,  that  heat  was  depofited,  or,  as  it  were,  pre- 
cipitated upon  the  blood.  He  maintains,  that  there 
are  of  inflammable  air  two  kinds ; one  capable  of 
forming  water,  another  of  forming  fixed  air  ; but  fix- 
ed air,  derived  from  inflammable  gas  of  any  kind,  all 
chemifts  will  deny.  He  begins  his  dodtrine,  there* 
fore,  not  with  a fad,  but  with  a petitlo  principii ; and 
what  is  worfe,  his  main  experiment  is  wrong.  He 
was  extremely  anxious  to  prove,  that  in  proportion 
air  was  changed  by  refpiration,  it  gave  out  its  heat  to 
the  blood ; he  alfo  wiflied  to  put  refpiration  and  com. 
bullion  on  one  level ; and  by  this  fecond  thought  he 
forgot  entirely  what  he  fir  ft  had  it  in  mind  to  prove. 
Accordingly,  having  indexed  a Guinea-pig  in  pure 
air,  and  under  water,  he  found  that  the  air  which  it 
had  refpired  communicated  nearly  the  fame  heat  to 
water  that  burning  tire  fame  quantity  of  air  would 
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have  done : by  which  he  proved  much  more  than  he 
intended  ; for  he*  proved  plainly  by  this,  that  all  the 
heat  which  refpiration  can  poflibly  generate  is  by  the 
fixed  air  carried  from  the  lungs,  and  he  forgot  to 
referve  any  for  going  into  the  blood. 

This  flip  of  Dr.  Crawford’s  leads  us  to  perceive  what 
becomes  of  any  proportion  of  heat  that  may  be  gene- 
rated in  the  lungs.  In  the  fil'd;  place,  this  refpiration 
is  not  a rapid  but  a flow  and  gradual  oxydation,  for 
the  quantity  of  pure  air  in  the  atmofphere  is  final!. 
It  is  not  a perfect  oxydation,  the  blood  bearing  no 
marks  of  an  acid,  nor  its  oxydation  caufing  any  heat. 
It  is  not  a fair  nor  permanent  oxydation ; for  blood 
foon  lofes  its  colour  out  of  the  body,  and  within  the 
body  it  returns  very  quickly  from  the  extremities  of 
the  circulating  fyilem  into  the  heart,  deprived  of  all  its 
oxygene.  The  oxygene  feems  but  flighriy  attached 
to  the  blood ; it  is  not  fo  much  united  with  the  blood 
as  conveyed  by  it ; and  perhaps  it  is  only  when  this 
principle  is  taken  from  the  blood,  and  affimilated  with 
the  feveral  parts  of  the  body,  and  fixed  among  its 
folids,  that  it  gives  out  heat.  This  procefs  of  oxyda- 
tion is  intended  rather  for  conveying  new  properties  to 
the  blood  than  for  generating  heat,  and  its  chemical 
changes  happen  not  fo  much  in  the  lungs  as  in  the 
extremities  of  the  body. 

But  allowing  it  to  be  a perfect  combination,  a full 
oxygenation  of  the  blood,  and  that  this,  like  every  other 
oxygenation,  mull  give  out  heat  exactly  proportioned  to 
the  quantity  of  fpoiled  air,  it  is  eafy  to  perceive  how 
this  heat  may  be  bellowed  ; for  in  refpiration  there  is 
always  a generation  of  fixed  air  $ there  is  much  water 
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formed  and  difcharged  in  halitus  from  the  lungs  ; the 
heat,  whatever  is  evolved,  muft  be  divided  into  three 
proportions : Firfl,  when  a part  of  the  oxygene  attaches 
itfelf  to  the  blood,  heat  will  be  evolved,  which  might 
be  fuppofed  to  enter  the  blood : But,  fecondly,  there 
is  formed  in  the  fame  moment  a quantity  of  fixed  air, 
which  arifes  from  a fecond  portion  of  the  oxygene 
uniting  with  the  carbon  of  the  blood  ; and  this  fixed 
air  requires  fome  proportion  of  the  heat  to  keep  it  in 
its  aerial  form.  Thirdly,  a third  portion  of  the  oxy- 
gene unites  itfelf  with  the  hydrogene  or  inflammable 
air,  and  generates  water  ; this  water  exhales  in  fleam 
or  halitus  from  the  lungs : and  how  great  a proportion 
of  heat  neceffary  to  preferve  water  in  the  form  of 
fleam,  is  known  to  every  tyro.  Now,  to  prove  that  all 
the  heat  is  expended,  not  upon  the  blood,  but  upon 
the  halitus,  or  upon  the  fixed  air,  we  have  only  to  re- 
tort their  own  grand  experiment  upon  the  believers 
in  this  dodlrine,  viz.  that  the  breath  of  an  animal 
communicates  the  fame  proportion  of  heat  to  water 
that  combuflion  does ; of  courfe  none  is  left  to  pafs 
into  the  blood.  Thefe  philofophers  do  not  mean  to 
fay  that  refpiration  is  as  rapid  as  combuflion,  or  gives 
out  the  fame  quantity  of  heat  in  the  fame  fpaces  $ 
there  is  not  even  any  two  combullions,  u e.  any  two 
inflammable  bodies,  which  are  in  this  refpedl  alike  : 
they  mean,  no  doubt,  to  acknowledge  the  one  to  be 
flow  and  the  other  rapid;  they  mean  only  that  the 
fame  quantities  of  air  being  ufed  in  each  procefs,  the 
fame  quantities  of  heat  will  be  produced ; that  one 
hundred  ounces  of  air  being  burnt  by  a taper,  and  the 
fame  quantity  of  air  exha ufted  by  the  breathing  of 
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any  animal,  the  water  which  furrotinds  the  air,  in 
either  cafe,  will  be  railed  to  the  fame  temperature,  or, 
if  furrounded  with  ice,  the  fame  quantities  of  ice  will 
be  diffolved.  But  to  tell  us  this,  is  to  tell  us  nothing  j 
for  without  knowing  the  rapidity  of  the  procefs,  we 
know  nothing  of  the  intenfity  of  the  heat.  Suppofe,, 
for  example,  that  one  of  thefe  philofophers  had  told 
us  that  iron-filings  put  into  water  to  ruff  acquire  the 
fame  quantity  of  oxygene  that  iron  burnt  in  the  fire 
does,  and,  though  flowly,  gives  out  the  fame  quantity 
of  heat,  becaufe  it  can  acquire  no  oxygene  but  what 
parts  with  its  heat.  All  this  is  true  ; but  yet  burning 
and  ruffing  are  very  different,  and  fo  combuftion  and 
refpiration  are.  While  the  vapour  which  ifl'ues  from 
the  lungs  keeps  to  the  temperature  of  96°,  and  while 
the  lungs  and  heart  do  not  exceed  in  heat  the  reft  of 
the  body,  there  can  be  little  chance  of  any  nett  being 
generated  in  the  lungs,  except  what  is  balanced  and 
carried  of  by  the  hydrogene  and  carbonic  airs,  or  by  the 
halitus  from  the  natural  fecretions  of  the  lungs. 

That  the  animal  heat  is  produced  by  the  a&ion  of 
veffels ; that  heat  does  not  proceed  from  the  lungs, 
but  is  produced  in  each  part  of  the  body— is  beauti- 
fully proved  by  what  happens  in  aneurifm,  where  the 
artery  is  tied  up  (in  the  thigh  for  example);  and  where 
we  make,  as  it  were,  a great  experiment  upon  animal 
heat,  in  the  human  body  itfelf. 

1 ft.  Immediately  after  the  operation,  the  pulfe  is 
flopped,  the  limb  is  benumbed,  it  grows  cold,  and 
finks  one  or  two  degrees  below  the  ftandard  of  its 
natural  heat.  This  is  the  moment  of  total  interruption 
in  the  great  trunk,  and  of  particular  danger.  2d  Jy, 
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In  a little  while  the  limb  begins  to  grow  warm ; it 
fwells,  and  gradually  the  limb,  from  being  warm  only* 
becomes  hot,  and  the  heat  rifes  many  degrees  above 
the  ftandard  heat  of  the  limb,  and  above  the  general 
heat  of  the  reft  of  that  fyftem  to  which  it  belongs. 
In  this  fecond  ftage  there  is  ftill  no  pulfe,;  which 
proves  that  the  circulation  in  the  great  artery  is  not 
reftored  ; the  heat,  fwelling,  and  flight  inflammation 
which  poflfefles  the  whole  limb,  plainly  proceed  from 
the  univerfal  action  of  all  the  fmalier  arteries,  for  the 
blood  has  not  yet  found  out  any  one  artery  capable  of 
diluting  fo  far  as  to  carry  on  the  circulation , eafily, 
and  reftore  the  pulfe.  3d,  But  in  the  next  period  the 
pulfe  begins  to  creep ; at  laft  it  is  plainly  felt  ; then 
it  waxes  ftronger  from  day  to  day,  till  in  procefs  of 
time  it  beats  as  vigorously  as  in  the  found  limb.  Now 
the  blood  has  forced  and  dilated  fome  greater  artery, 
the  blood  flows  through  the  limb,  as  formerly,  in  one 
main  channel.  The  fmalier  arteries  are  freed  from 
their  load,  and  ceafe  from  their  exceflive  aflion,  and, 
in  exad  proportion  as  the  pulfe  returns,  the  unnatural 
heat  fubfides  gradually,  till  at  laft  it  is  reduced -to  the 
common  heat  of  the  body.  Thus  we  may  perceive  very 
clearly,  that  it  is  while  the  communication  with  the 
fyftem  (and  with  the  lungs  of  courfe)  by  the  blood-vef- 
fels  is  the  moft  difficult  that  the  heat  rifes ; that  when  the 
free  communication  is  reftored,  it  falls  ; that  the  in- 
termediate period,  in  which  there  is  plainly,  from  the 
rednefs  and  fwelling  of  the  limb,  an  excefs  of  adlion 
in  all  its  fmalier  arteries,  is  the  period  of  exceflive 
heat ; and  indeed  we  may  obferve,  though  in  a lefs 
[hiking  way,  the  fame  phenomenon  in  every  inflame 
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mation,  or,  in  other  terms,  in  every  local  difeafe,  viz, 
the  temperature  changed,  without  any  apparent  depend- 
ence on  that  of  the  fyflem  at  large.  We  perceive  in 
the  cleared:  manner  that  heat  is  continually  formed  in. 
all  the  extremities  of  the  fyflem  ; and  when  we  think 
of  the  proceffes  which  are  continually  going  on  in 
various  parts,  we  cannot  but  believe  that  oxygene  is 
completely  affimilated,  and  gives  out  its  heat,  not 
when  it  is  received  into  the  blood,  with  which  it  feems 
fo  flightly  united,  but  when  it  is  diftributed  through 
the  body,  and  affimilated  with  its  parts,  of  which  it 
forms  fo  important  a principle.  In  the  human  body 
various  acids  are  produced ; the  phofphoric  acid ; the 
lithic  add,  or  that  which  is  excreted  by  the  urine ; the 
acidum  pingue,  or  acid  of  fat,  for  fat  is  a proper  oxyd 
from  which  this  animal  acid  can  be  eafily  obtained. 
In  Ants  and  other  animals  peculiar  adds  are  formed  : 
thefe  certainly  are  diredl  proofs  that  the  oxygene  is 
depofited  from  the  blood. 

But  in  refle&ing  upon  this  moil  difficult  of  all  fub- 
jedls,  the  generation  of  heat  in  the  living  body,  many 
things  are  to  be  taken  into  the  calculation,  which 
feem,  on  the  flighted  glance,  to  be  far  more  im- 
portant than  this  depohtion  of  oxygene  from  the 
blood.  It  is  a law  of  nature,  to  which,  as  far  as  we 
know,  no  exception  is  found,  that  a body,  while  it 
pafles  from  an  aerial  to  a fluid  form,  or  from  a fluid  to 
a folid  form,  gives  out  heat.  Now,  what  is  the  whole 
bufmefs  of  the  living  fyflem  but  a continual  affimi- 
lation  of  new  parts,  making  them  continually  pafs 
from  a fluid  into  a folid  form  ? The  whole  nourish- 
ment of  the  body  goes  on  in  the  extreme  veffels,  and 
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is  a continual  affumption  of  new  parts.  The  extrema 
veffels  are  continually  employed  in  forming  fome 
acids,  which  appear  naked  in  the  fecretions  ; in  form** 
ing  oxyds,  as  the  fat  and  the  jellies  of  the  membra- 
nous and  white  parts ; in  the  various  depofitions  of 
mufcle,  bone,  tendon,  &c.  for  thefe  are  all  continually 
abforbed,  thrown  off  by  the  urine  and  inceiTantly 
renewed.  They  are  continually  employed  in  filling 
all  the  interfaces  of  the  body  with  a bland  fluid 
or  halitus ; they  are  continually  employed  in  forming 
fecretions  of  various  kinds.  In  performing  all  this  the 
power  of  the  veffels  may  do  much  \ but  the  ultimate 
effeft  in  each  prccefs  mud  be  a chemical  change,  and 
perpetual  changes  will  produce  a condant  heat.  Place 
the  organ  and  focus  of  this  animal  heat  in  the  centre 
of  the  body,  and  you  are  embar  raffed  in  a thoufand 
difficulties  ; allow  this  heat  to  arife  in  each  part  accord- 
ing to  its  degree  of  action,  and  each  part  provides 
for  icfelf. 

But  how  then,  fome  will  fay,  dial]  this  heat  be 
regulated  ? I fay  plainly  by  the  heart  and  lungs.  The 
lungs  regulate  the  dimulant  power  of  the  blood,  the 
heart  regulates  the  adion  of  the  arteries,  in  fo  far  as 
regards  the  ftimulus  of  fulnefs  and  didention  $ and 
with  thefe  to  regulate  the  centre,  nothing  can  alter 
the  heat  of  the  extremities  except  partial  adions,  that 
is,  difeafe. 

I will  conclude  then,  that  oxygene,  if  it  do  com- 
municate heat,  does  fo,  “ not  to  the  lungs  nor  to  the 
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blood,  but  to  the  whole  body  through  the  medium  of 
the  blood*” 
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The  effedts  of  oxvdation  then  are,  to  redden  the 

j J 

blood,  to  renew  its  ftimulant  power,  and  to  commu- 
nicate heat,  not  fo  much  to  the  blood  as  to  the  whole 
body  through  the  medium  of  the  blood,  and  to  afiift 
in  the  fecretions  and  chemical  changes  which  are  in- 
cefiantly  going  on  in  all  parts  of  the  fyftem.  This  is 
accomplifhed  by  the  perpetual  and  rapid  motion  of  the 
blood  through  the  lungs ; and  there  it  is  expofed  to' 
our  atmofphere,  which  is  a mixed  fluid  very  different 
from  what  we  at  ftrfl  conceive,  or  what  our  ignorant 
willies  might  defire  to  have  it  ; not  confiding  merely 
of  air  fit  to  be  breathed,  but  for  the  greatefl  part 
formed  of  an  air  which  is  mod  fatal  to  animal  life,' 
whence  it  has  the  name  of  Azotic  Gas.  Of  an  hun- 
dred rneafures  of  atmofpheric  air,  we  find  twenty- 
feven  only  to  confid  of  vital  or  pure  air ; feventy- 
two  confid  of  azotic  air  as  it  is  called,  fatal  to  animal 
life ; and  one  meafure  only  is  fixed  air,  which  is  alfo 
an  unrefpirable  air.  But  of  thefe  twenty-feven  parts 
of  pure  air,  feventeen  parts  only  are  affeded  by  re-' 
fpiration  ; fo  that  in  refpiration  we  ufe  much  lefs  than 
a fifth  part,  even  of  the  fmall  quantity  of  air  which  we 
take  in  at  each  breath. 

The  change  of  the  air  by  refpiration  is  this  chiefly  \ 
that  the  quantity  is  diminiftied  by  the  abdradion  of 
a part  of  the  vital  air ; that  there  is  formed  a quantity 
of  fixed  air,  which  is  generated  in  the  lungs  ; and 
that  there  is  difcharged  along  with  thefe  a quantity  of 
watery  halitus.  Therefore  atmofpheric  air,  after  it 
has  been  breathed,  is  found  to  have  differed  thefe 
changes : Fird,  It  contains  now  a confxderable  propor- 
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tion  of  fixed  air,  which  is  eafily  difcovered,  and 
even  weighed ; becaufe  when  a cauflic  alkali  is 
expofed  to  it,  the  alkali  abforbs  the  fixed  air  and 
becomes  mild.  Secondly,  It  has  lefs  of  the  vital 
air,  as  is  eafily  afcertained  by  the  eudiometer  which 
nieafures  the  purity  of  the  whole : And,  thirdly. 
All  that  remains  is  merely  azotic  air,  unfit  for  anU 
mal  life,  or  for  fupporting  flame.  The  oxygene, 
then,  in  part  unites  itfelf  with  the  blood ; in  part  it 
forms  fixed  air  by  combining  with  the  carbon  of  the 
lungs,  in  part  it  forms  water  by  combining  with 
the  hydrogene  of  the  blood.  Refpiration  frees  the 
blood  of  two  noxious  principles,  the  hydrogene  and 
carbon,  the  charcoal  and  the  inflammable  air : and  it 
infinuates  a new  principle,  viz,  the  oxygene,  into  the 
blood. 

Nature  has  appointed  but.  a fmall  proportion  of  vital 
air  for  our  ufe  ; our  atmofphere  is  fo  conflituted  as  to 
hold  but  a fourth  part  of  vital  air,  and  of  that  fmall 
proportion  one  half  only  is  ufed  in  the  lungs.  We 
fee  by  this  how  neceffary  this  contamination  of  our 
atmofphere  is,  which  feems  fo  .unfavourable  to  life : 
nature  intended  that  we  fliould  breathe  ilowly  a 
modified  atmofphere ! With  nothing  but  the  purefl 
air  to  breathe,  our  life  would  be  quickly  confumed, 
like  that  deflagration  of  iron,  which  is  fo  rapid  in  vi- 
tal air,  while  it  burns  fo  moderately  and  ilowly  in  the 
common  air. 

Thefe  affiflances  which  we  have  from  chemiflry 
are  but  a promife  of  what  that  fcience  may  do  j no- 
thing of  all  that  we  know  concerning  the  chemiflry 
of  the  blood  is  either  perfed  or  fure : we  have  our 
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txpe&atlons  Hill  of  feeing  things  more  completely 
explained  but  our  expectations  are  not  like  thofe  of 
Mr.  Moifes,  who,  in  a certain  differtation  on  the  bloody 
feems  fo  full  of  his  new  leffons  in  chemiflry,  and  fo 
confident  of  his  future  atchievements  in  that  fcience,  as 
to  expect  that  mufcular  motion  (hall  be  very  thoroughly 
explained,  and  that  it  will  be  found  to  be  nothing  elfe? 
in  all  the  world,  but  46  an  expiation  of  hydrogene  and 
oxygene,”  and  God  knows  what ! — but  it  is  after  the 
manner  of  u a fleam-engine  and  if  his  fcheme  holds? 
they  are  to  be  fired  off  66  by  means  of  the  nervous 
eleCtricity  of  Galvani  * 

OF  THE  RESPIRATION  OF  PLANTS. 

But  after  this  view  of  animal  refpiration,  it  is  not 
eafy  to  refrain  from  faying  a few  words  on  the  refpi- 
ration  of  plants,  which  bears  a relation  to  animals  of 
infinite  importance,  and  indeed  to  all  nature. 

Water  has  all  the  appearance  of  a pure  and  Ample 
element,  but  it  is  in  truth  a compound  body,  con- 
fiding of  two  parts ; of  inflammable  air  for  its  bafis, 
and  of  oxygene  combined  with  it,  in  that  great  pro- 
portion which  the  great  appetite  of  inflammable  air 
requires : and  as  inflammable  air,  when  faturated, 
with  oxygene,  forms  not  any  acid  air,  but  pure  wa- 
ter, it  has  changed  its  name,  and  is  now  celled  hy^ 
drogene  air.  When  we  make  water  pais  through  a 
bed  of  charcoal,  heetted  to  a great  degree,  the  oxy- 
gene is  feised  by  the  carbon  and  converted  into  fixed 

**  Vide  page  236. 
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air  ; while  the  hydrogene  of  the  water  is  collected  in  its 
proper  form  of  inflammable  air.  When  we  make  wa ter 
fall  drop  by  drop  into  a gun-barrel,  heated  to  a high 
degree,  we  find  that  the  oxygene  calcines  the  gun- 
barrel,  the  inflammable  air  is  collected  in  the  pneumatic 
apparatus ; and  the  oxygene  which  has  calcined  the 
iron,  and  the  inflammable  air  which  is  received  in  the 
glafs  veflels,  exa&ly  account  for  the  quantity  of  water 
which  has  been  analyfed. 

Nay,  we  can  carry  this  procefs  much  farther  than 
many  of  the  other  delicate  precedes  in  chemiflry  ; we 
can  re-compofe  this  water.  If  we  mix  in  a jar  inflam- 
mable and  pure  air,  and  fire  the  electric  fpark  through 
them,  water  is  inftantly  formed,  weighing  exactly  the 
quantity  of  both  the  airs  *.  Thus,  both  by  fynthefis 
and  analyfis,  we  prove  that  water  is  compofed  of  pure 
and  of  inflammable  air  y we  And  (what  it  feems  difficult 
to  believe,  though  it  wras  foretold  by  the  great  New- 
ton) that  water  contains  an  inflammable  body  ; we 
find,  to  our  great  aftonifhment,  while  we  are  regard- 
ing the  atmofphere  which  furrounds  us  as  the  great 
magazine  of  air,  that  water,  where  its  prefence  never 
was  fofpe&ed,  contains  an  infinitely  greater  quantity 
of  vital  air  than  the  atmofphere ; that  our  atmofphere 
contains  TVo-  parts  only,  while  water  contains  TVo-  of 
pure  air. 

* 

% Tliefe  beautiful  experiments  were  fir  ft  made  in  England  by 
Prieftley,  Warletire,  and  Cavendifh  (vide  Philofophical  Tranf- 
actions,  anno  1784)  ; and  when  Lavoifter  was  firft  told  of  water 
being  formed  by  exploding  inflammable  air,  he  laid  it  was  a 
thing  which  he  could  not  believe. 

We 
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We  find  this  decompofition  of  water  offering  new 
connections,  and  great  views  of  nature,  in  all  the 
departments  of  vegetable  and  animal  life ; which, 
in  this  place  at  lead,  we  dare  not  purfue.  How  per- 
fectly fimple  the  ftruCture  of  the  molt  delicate  plants 
and  flowers  are,  may  be  eafily  feen  in  the  regularity* 
of  thofe  veifds  which  run  through  them  in  one  curve 
or  flightly  fpiral  line  from  root  to  flower.  This  firm 
plicity  of  ftructure  muit  be  prefumed  from  a thoufand 
faCts  in  gardening,  very  ordinary  but  very  ftirprifing : 
Parts  may  be  cut  from  one  plant  and  engrafted  on 
another ; flips  fhoot  and  thrive,  and  grafts  may  be  in- 
ferted  with  either  end  downwards ; if  with  the  upper 
part  downwards,  {till  it  thrives ; the  upper  part  then 
fends  roots  into  the  earth,  while  that  which  fliould 
have  been  the  root  puts  forth  leaves.  It  is  dill  a more 
curious  proof  of  the  fimple  organization  of  plants,  that 
all  the  parts  of  plants,  their  roots,  ftalks,  leaves,  fruit* 
are  all  capable  of  performing  the  common  functions 
apart : the  branches  or  leaves  of  plants,  if  plunged  in 
foil,  pump  up  their  lap  as  ufual  ; even  the  leaves, 
ftrewed  upon  the  furface  of  water,  abforb  the  water  5 
and  if  it  be  impregnated,  for  example,  with  fixed  air, 
they  abforb  the  air,  decompofe  it,  referve  the  carbon, 
and  treafure  it  up  in  their  own  fubftance,  and  emit 
nothing  but  the  pureft  air. 

Many  things  I muff  here  pafs  over  in  fdence ; as, 
how  plants  perform  their  funClions,  and  affimilate 
the  principles  of  colour,  tafle,  and  fmell,  only  when 
ftimulated  and  aided  by  the  prefence  of  heat  and 
light  * how,  when  they  abforb  the  atmofphere  along 
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with  their  other  food,  they  life  chiefly  the  carbonic  or 
mephitic  airs,  and  breathe  out  the  pure  air  again,  or 
referve  only  fmaller  proportions,  in  order  to  form  their 
fweets,  and  modify  their  various  acids,  and  fit  them  for 
fermentation,  by  which  all  their  mod  valuable  products 
are  evolved.  Nor  dare  I day  to  relate  the  curious  har- 
mony betwixt  the  airs  which  they  thus  abforb,  and  the 
aerial  acids,  fpirits,  and  other  products,  which  fer- 
mentation difplays. 

I have  mentioned  the  fimplicity  of  their  organiza- 
tion, only  that  I might  obferve  once  more  how  per- 
fectly they  are  nourifhed  by  water  alone,  and  how 
their  fimple  organization  converts  this  apparently 
fimple  element  into  their  own  fubftance.  For  water 
being  abforbed  by  any  plant  is  decompofed  thus  : 
The  inflammable  air  is  afiumed  into  the  plant,  and 
becomes  a part  of  its  fubftance  # : The  oxygene  is  in 
quantity  infinitely  too  great  to  be  altogether  digefted 
or  ufed ; the  oxygene  or  vital  air  therefore  exhales 
from  plants  in  a continual  dream  ; all  that  air  which 
would  poifon  animals  is  ufed  by  plants,  and  all  the 
air  "which  animals  contaminate  plants  renew.  The 
frelhnefs  of  the  country,  the  delights  of  fpring,  and  all 
that  infufion  of  health  and  fpirits  which  we  feet  in 
a morning’s  walk,  are  now  no  mydery  to  us ; for  at 
that  hour  the  plants  are  by  the  fun  and  moidure 
roufed  from  their  deep,  and  this  procefs  is  begun. 
Perhaps  there  is  not  in  all  nature  a more  beautiful 

* Fifties,  many  of  them  live  entirely  on  water  ; and  water,  alone: 
fullains  the  human  body  for  many  weeks  under  fevers,  &c. 
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harmony  than  this,  that  the  foul  breath  of  animals  gives 
life  to  plants,  while  the  air  refpired  by  plants  is  ufeful 
to  animals  and  delightful  to  man. 


a 


CHAP.  III. 

OF  RESPIRATION, 

OR  THE  MANNER  IN  WHICH  THE  OXYDATION  OF  THE 
BLOOD  IS  ACCOMPLISHED  IN  VARIOUS  ANIMALS 
AND  IN  MAN. 

1 hose  who  are  the  beft  acquainted  with  the  com® 
parative  anatomy,  will  beft  know  how  natural  it  is  for 
me  to  iiluftrate  this  function,  by  comparing  various 
animals  with  man  $ how  pleafant,  how  ufeful,  it  is  to 
know  thefe  analogies,  every  ftudent  mull  feel : and  it  is 

now 


134 


OF  RESPIRATION, 


Bow  full  time  to  correct  many  mi  flakes  into  which 
modern  as  wrell  as  ancient  authors  have  wandered* 
from  want  of  general  principles,  and  from  want  of 
anatomical  knowledge.  I fnall  endeavour  to  make  this 
chapter  interefling  and  fhort. 

At  one  time  all  authors  believed  that  the  lungs  were 
moved,  not  by  any  external  agent,  but  by  fome  inter» 
nal  power  redding  in  the  lungs. 

When  in  their  firfl  effays  to  invefligate  this  fubjedl 
they  opened  the  thorax,  or  rather  the  body,  of  amphi- 
bious animals,  they  obferved  that  the  creature  lay  out 
upon  the  table  with  expanded  lungs ; that  the  lungs 
continued  for  hours  to  appear  like  inflated  bladders  ; 
the  lungs  expanded,  the  heart  playing,  the  creature 
quite  alive.  When  they  emptied  their  lungs  for  them 
by  thrufting  tubes  down  the  trachea,  or  prefling  the 
lungs,  the  lungs  entirely  fubfided  ; but  in  a little  while 
the  lungs,  at  the  creature’s  will,  rofe  again  into  complete 
inflation  ; again  they  appeared  like  two  tenfe  bladders. 
Surely,  faid  they,  there  refides  fome  expanfile  power 
in  the  lungs  themfelves  ? But  when  a few  of  them 
began  to  purfue  this  miftake  with  ferious  experiments, 
they  committed  abfurdities  which  fhould  be  noticed, 
for  they  ferve  to  illuflrate  the  true  dodrine  concerning 
the  expanfion  of  the  lungs. 

Mr.  Houfton,  in  our  Philofophical  Tranfadions, 
undertook  to  prove  the  following  things,  which,  to  ufe 
the  words  of  a learned  author  in  our  univerfity,  tc  are 
fo  improbable  as  to  be  incredible firfl.  That  the 
breathing  of  a Dog  is  nothing  affeded  by  any  wound 
of  the  thorax,  if  only  the  lungs  themfelves  be  not 
hurt ; fecondly,  That  the  lungs  never  collapfe,  though 
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the  thorax  belaid  open;  thirdly,  That  when  the  bread 
is  entirely  laid  open,  the  lungs  continue  to  move,  and 
the  thorax  alfo  continues  to  move,  but  that  the  motion 
of  the  thorax  never  keeps  time  with  the  motions  of  the 
lungs.  But,  to  do  Houdon  j u Bice,  he  endeavoured 
to  explain  away  the  incondftencies  of  his  own  experi- 
ments ; and  the  world  would  never  have  been  troubled 
any  more  with  them,  had  it  not  been  for  a Mr.  Bre- 
mond,  a great  academician,  philofopher,  and  experi- 
ment-maker, who  publifhed  the  following  fuite  of  ex- 
periments in  the  academy  of  Paris. 

His  fir  (l  mi  (lake  is  this.  “ I found  (fays  he)  that 
having  (tabbed  a Dog  in  one  fide  only,  it  could  run 
about  the  houfe  and  howlT  This  is  what  nobody  will 
doubt.  <fi  But  alfo  (fays  he)  the  air  which  the  Dog 
took  in  by  the  wound  when  it  expired,  was  prelfed 
out  again  by  the  wound  when  it  infpired.”  This  is  one 
cunning  firoke  of  Mr.  Bremond ; for  had  the  air 
entered  the  chefi:  during  infpiration,  that  mud  have 
proceeded  from  the  rifing  of  the  thorax,  which  is  not 
the  kind  of  refpiration  which  he  wanted  to  prove : 
But  as  the  air  entered  the  ched  during  expiration,  it 
proceeds  clearly,  according  to  his  principles,  that  the 
lungs  in  fqueezing  out  their  air  have  a contradile 
power  ; that  they  contrad  by  their  own  motion,  and 
leave  the  ribs,  and  fo  make  room  for  the  air. 

“ Next  (fays  Mr.  Bremond,)  I opened  the  thorax  of 
a living  Dog,  and  there  I faw,  that  when  the  lungs  con- 
traded  the  thorax  dilated,  and  when  the  thorax  con- 
traded  the  lungs  dilated. But,  in  fad,  it  means  no 
more  than  this,  that  often  in  thefe  agonies  produced 
by  fuch  cruel  experiments  upon  animals,  or  by  actual 
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wounds  in  the  human  body,  the  diaphragm,  cheff, 
every  thing  which  contributes  to  breathing,  is  fo 
clofely  contracted,  and  the  preffure  is  fo  great,  that 
the  lungs  are  actually  compreffed  and  protruded : fo 
that  his  feeing,  as  he  fays,  the  lungs  dilated,  that  is, 
fqueezed  out,  when  the  thorax  contracted,  is  like  the 
ignorance  of  a child  looking  from  a carriage-window, 
who  believes  and  wonders  at  the  trees  and  houfes 
running  backwards.  But  as  no  experiment-maker 
ever  allows  his  experiments  to  remain  incomplete,  Mr. 
Bremond  finifhes  his  by  the  following  daring  affertion, 

that  always  when  he  made  his  incifion  no  more  than 
three  inches  long,  the  lungs  dilated  themfelves  with 
fo  much  violence  that  they  drove  out  the  air  before 
them,  protruded  themfelves  through  the  opening, 
and  made  the  blood  jerk  out  at  all  points  *.** 
In  (hart,  he  repeats  this  miftake  in  every  pofiible 
form,  viz.  that  the  motions  of  the  lungs  and  thorax 
are  direClly  oppofite  to  each  other ; that  the  lungs  are 
contracting  while  the  thorax  dilates,  and  the  thorax 
contracting  again  when  the  lungs  dilate.  When  1 
open  a Frog,  it  fills  its  lungs  with  perfeCt  eafe  after 
both  its  bread  and  belly  have  been  entirely  cut  away. 
u If  admitting  air  into  the  thorax  could  really  make 
the  lungs  collapfe,  why  do  not  thofe  of  the  Frog  coi- 
lapfe  ?”  This  is  fuch  grofs  ignorance  as  fhould  not 
have  been  endured  in  one  reading  papers  before  the 

* If  one  word  of  this  were  true,  what  would  become  of  thofe 
who  had  adhefions  of  the  lungs  ? Surely  if  the  lungs  and  thorax 
moved  in  oppofite  dire&ions,  the  one  contracting  while  the  other 
dilated,  the  force  of  the  lungs  never  could  pull  down  the  thorax.— 

Such  patients  mud  die* 
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Royal  Academy  of  France.  He  is  farther  back  in 
phyfiology  than  Oligerius,  Jacobseus,  or  Malpighi.-— 
The  Frog  has  a refpiration  peculiar  to  itfeif,  or  at  lead 
to  its  kind. 


FIRST  SPECIES  OF  RESPIRATION*  VIZ.  BY  A DIA- 
PHRAGM. 

Under  this  title  I fhall  explain  the  refpiration  of 
Man*  and  of  animals  like  Man ; which  have  heavy- 
lungs,  of  a ftrong  flefhy  texture,  a prodigious  num- 
ber of  blood-veffels  palling  through  them,  their  lungs 
lodged  entirely  in  the  cheft,  and  their  refpiration 
performed  by  a diaphragm. — I mean  to  arrange  re- 
fpiration according  to  the  mechanifm  of  thofe  organs 
by  which  it  is  performed  ; and  place  in  the  firll  order 
that  of  Man,  and  animals  which  in  this  point  refera- 
ble Man  ; and  I fay  refpiration  by  a diaphragm,  for 
this  is  indeed  the  only  ufe  of  a diaphragm.  The  flip- 
' port  of  the  great  blood  veffels,  the  compreffion  of  the 
vifcera,  the  expuifion  of  the  urine  and  foeces,  the  rid- 
ding the  womb  of  its  burden  ; all  could  have  been 
performed  by  the  preffure  of  the  abdominal  mufcles 
alone  ! the  diaphragm  is  added  merely  for  breathing. 

Forfaking,  for  a moment,  authority  and  minute 
anatomy,  let  us  explain  it  in  the  fhorteft  and  mofl  in- 
telligible way. — The  diaphragm  divides  the  thorax 
from  the  abdomen ; it  is  flrong,  mufcular,  and  acts 
with  great  power,  enlarging  the  thorax ; it  is  convex 
towards  the  bread,  and  concave  towards  the  belly  : 
when  it  a£ts,  the  belly  is  protruded,  the  diaphragm 
becomes  flat,  the  thorax  is  enlarged,  and  a vacuum 
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would  be  formed,  but  that  inftantly  the  lungs  follow 
it  and  prevent  a vacuum ; for  the  lungs  are  free  in  the 
thorax,  the  air  has  free  accefs  to  go  down  into  the  ve~ 
ficles  of  the  lungs ; and  fo  when  the  diaphragm  retires, 
the  lungs  follow  it,  being  dilated  by  the  prefture  of  the 
air  which  enters  by  the  trachea. 

But  this  protrufion  of  the  belly  excites  the  abdo- 
minal mufcles  to  reaft ; their  prefture  reftores  the 
diaphragm  to  its  natural  form ; when  prefted  back 
again  by  the  abdominal  vifcera,  it  rifes  in  the  thorax, 
becomes  again  convex  towards  the  lungs,  the  thorax 
is  reduced  in  fize,  the  lungs  are  comprelfed,  and  that 
air  is  driven  out  again  which  they  had  juft  received. 
The  thorax  alfo  moves  in  concert  with  the  diaphragm  : 
and  this  motion  is  moft  curioully  arranged ; for, 
iirft,  the  intercoftal  mufcles  lift  the  thorax  for  refpi- 
ration,  in  the  very  moment  in  which  the  diaphragm 
is  preffing  down,  and  confequently  at  the  inftant  when 
the  abdominal  mufcles,  which  are  attached  to  the 
lower  borders  of  the  thorax,  are  relaxed,  fo  that  they 
fuffer  it  to  rife.  Next,  the  thorax  is  to  be  compref- 
fed  and  pulled  down  by  the  abdominal  mufcles ; and 
this  happens  at  the  very  inftant  in  which  the  abdo- 
minal mufcles  reaft  againft  the  diaphragm ; fo  that 
the  abdominal  mufcles,  while  they  thruft  back  the 
diaphragm,  pull  the  lower  edges  of  the  thorax  down 
with  great  power. 

Thus  in  Man,  and  almoft  all  animals,  the  refpira* 
tion  is  performed  by  a diaphragm. 
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SECOND  SPECIES  OF  RESPIRATION, 

VIZ.  THAT  OF  BIRDS. 

Birds  are  fuppofed  to  breathe  like  Man,  but  have 
in  fa£t  no  diaphragm  to  divide  their  body  ; they  have 
vehicles,  or  air  bags  extending  through  the  whole 
body,  and  connected  with  the  true  lungs ; their  der- 
num  and  ribs  expand  over  the  whole,  and  by  their 
motion  move  the  air  vehicles,  which  blow  the  air 

through  the  true  lungs ; while  the  true  lungs,  far 

/ 

from  having  any  thing  to  do  with  a diaphragm,  never 
move. 

Every  one  {killed  either  in  anatomy  or  phyhiology 
mud  know,  that  one  of  the  greated  phyfiologids  of 
our  times  has  written  a long  paper  about  the  refpira- 
tion  of  birds,  little  underdood,  and  in  proportion 
much  admired  ; of  which  function  he  is  fo  thoroughly 
ignorant,  as  to  explain  how  they  breathe  with  a dia- 
phragm : and  until  I fet  this  point  right,  my  arrange- 
ment is  good  for  nothing. 

The  diaphragm  of  fowls  (fays  Mr.  Hunter,)  is 
thin,  tranfparent,  and  membranous,  aud  runs  acrofs  the 
abdomen.”  But  if  thin,  membranous,  and  tranfparent, 
it  can  perform  none  of  the  functions  of  a diaphragm, 
and  mud  be  merely  fuch  a membranous  interfeptutn 
as  fome  Amphibice  and  Reptiles  have,  fupporting  the 
yifcera,  or  confining  them  in  their  place.  But  he 
thinks  to  make  good  his  point  by  acknowledging  the 
imperfection  of  this  diaphragm  ; and  adding,  that  it  is 
moved  by  certain  fmall  mufcles,  which  arife  from  the 
inner  furface  of  the  ribs,  and  pull  the  diaphragm  and 
Jpngs  down.  He  dill  perfifts  in  calling  it  a diaphragm, 

■'  5 


OF  RESPIRATION. 


140 

In  the  very  fentence  in  which  he  informs  us  that  u it  is 
perforated  in  many  places  with  holes  of  a confiderable 
fize.”  Since  Mr.  Hunter  is  fo  bold  as  to  fay  of  other 
authors,  that  they  have  too  limited  notions  of  a dia- 
phragm, we  may  be  allowed  to  fay,  that  his  notions  of 
it  are  as  much  too  liberal  as  theirs  are  too  confined. 
But  defcriptions  and  arguments  of  this  kind,  where 
the  author  is  entirely  wrong,  lhould  not  be  tedioufly 
refuted,  nor  anfwered  in  any  other  way  than  by  a 
firnple  flatement  of  the  cafe 

The  anatomy  of  a fowl’s  refpiratory  organs  is 
plainly  this.— The  trachea  having  defcended  into  the 
thorax,  divides  into  two  branches ; of  which  one 
goes  in  a firnple  and  ordinary  manner  into  each  fide 
of  the  lungs.  The  heart,  which  lies  immediately  up- 
on this  divifion  of  the  trachea,  fends  into  the  lungs 
two  great  pulmonic  arteries,  and  receives  in  return 
two  veins.  The  lungs  themfelves  are  very  fmall, 
denfe,  and  bloody ; they  are  fomewhat  of  the  fhape 

* For  the  refpiration  of  birds,  t.  c.  for  railing  and  depreffing 
the  thorax,  I fee  many  mufcles  having  a very  ftrong  analogy  with 
thcfe  of  Man.  The  pe&oral  mufcles  are  amazingly  ftrong,  and 
their  fcapulas  abfolutely  fixed,  fo  that  thefe  could  raife  the  breaft 
with  great  power  ; but  I fufpeft  that  no  fuch  power  is  needed, 
that  the  elafticity  merely  of  the  fternum  and  ribs' raifes  them. 
There  lies  under  thefe,  upon  the  back,  a very  ftrong  mufcle  like 
our  ferratus  pollicus.  There  lies  on  the  infide  of  the  ribs  a fet  of 
three  beautiful  mufcles  like  large  intercoftals ; they  are  quite  in- 
fulated  from  all  other  parts,  are  feen  inftantly  upon  opening  the 
belly  : thefe  are  what  Mr.  Hunter  calls  Mufcles  of  the  Dia- 
phragm ; but  in  truth  the  breaft  of  a bird  is  pulled  down  ftrong- 
!y  by  its  fhort  yet  ftrong  abdominal  mufcles,  and  rifes  again  by 
its  own  elafticity  with  little  help  ; and  thefe  are  merely  inter- 
coftal  mufcles. 
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of  the  human  lungs ; they  are  feated  in  the  very  up- 
permoft  part  of  the  cheft,  are  clofely  braced  down  to 
the  back,  and  are  indeed  in  part  niched  in  among 
the  ribs,  which  in  birds  have  their  edges  very  deep. 
Thefe  are  the  true  lungs  for  oxydating  the  blood  ; 
they  never  move ; the  air  paffes  through  them  in  the 
following  way. 

Thefe  lungs  cannot  move,  becaufe  they  are  braced 
down  by  a membrane  very  thin,  and  cobweb-like*, 
yet  very  ftrong.  This  membrane  is  a peritoneum,  li- 
ning at  once  the  whole  thorax  and  abdomen  (which 
ftill  are  not  parted  from  each  other),  and  it  is  a cover- 
ing to  the  lungs,  liver,  and  other  vifcera;  but  alfo 
the  fame  cobweb-like  membrane  forms  cells,  which 
fill  the  whole  cavity  from  the  neck  down  to  the  anus, 
and  from  the  bread-bone  to  the  back ; and  which  are 
fo  attached  to  all  the  furfaces,  being,  as  I have  faid, 
the  lining  membrane,  that  as  the  bread  moves  thefe 
cells  muft  move. 

Thefe  cells  appear  at  fird  fight  quite  irregular  ; 
and  Mr.  Hunter  gives  but  an  idle  defcription  of  them 
along  with  that  of  the  feptum,  which  he  calls  the 
diaphragm : But  I hold  it  as  a principle,  that,  al- 
though we  may  not  fee  it,  yet  all  is  orderly  in  the  ani- 
mal body  ; in  fad  the  order  of  thefe  cells  is  ex- 
tremely regular : Firfl:,  there  is  a membrane  which 
comes  down  from  the  bread-bone  in  a perpendicular 
dire&ion  till  it  touches  the  vifcera ; it  runs  the 
whole  length  of  this  common  cavity  of  bread  ami 
abdomen  ; it  enters  into  the  great  cleft  of  the  liver, 
and  fo  divides  the  liver  into  two  lobes,  ferving  as  a li- 
gament for  the  liver,  as  a mediaftinum  to  divide  the 
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great  cavity  into  two,  and  alfo  as  a fort  of  root  of 
bafis  for  the  cells  of  either  fide  ; though  beautifully 
tranfparent,  it  is  very  ftrong.  At  the  upper  end  this 
mediaftinum  touches  the  heart,  and  there  expands  into 
a very  large  bag  exquifitely  tranfparent,  which  is  at 
once  an  air-cell  and  a large  pericardium.  Next,  at  its 
lower  end,  it  touches  the  gizzard  or  ftomach,  and 
forms  a large  cell  furrounding  it.  Behind  the  liver, 
which  fills  all  the  upper  part  of  this  great  cavity,  and 
the  gizzard  which  fills  all  the  lower  part,  lie  all  the 
inteflines,  which  are  alfo  furrounded  with  many  cells': 
at  the  fides  the  cavity  is  occupied  by  three  or  four 
large  cells  extending  from  the  middle  membrane  to 
the  flanks  of  the  bird.  And,  laftly,  when  we  look 
into  thofe  greater  cells  which  are  neared  the  lungs,  we 
fee  clearly  many  openings,  very  large,  oblique,  ( run- 
ning fiat  under  that  part  of  the  membrane  which  braces 
down  the  lungs,  fo  as  to  communicate  the  air  from  the 
lungs  to  all  the  cells  very  freely. 

Now  let  me  add,  in  one  word,  that  the  eflfential 
parts  of  refpiration  are  thefe  : Fird,  There  is  no  dia- 
phragm, no  divifion  of  bread  and  belly,  the  flomach 
lying  upon  the  re&um  in  the  pelvis ; a true  and  mud 
cular  diaphragm  could  not  exid  in  birds,  having  no- 
thing to  do  in  their  fcheme  of  refpiration.  Secondly, 
The  true  lungs  are  fmall,  high  in  the  back,  quite  im- 
moveable, fo  that  no  diaphragm  nor  no  power  of  va- 
cuum could  unfold  them ; and  thefe  lungs  are  perfora- 
ted at  every  point,  fo  that  they  could  not  expand  by 
air.  Thirdly,  What  has  been  confounded  with  the 
true  lungs  is  the  vaft  congeries  of  abdominal  cells, 
which  are  of  ufe  only  in  lightening  the  creature  that  ic 
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may  fly,  and  in  forcing  the  air  through  the  true  lungs. 
Fourthly,  There  is  in  the  place  of  a divided  abdomen 
and  thorax,  with  long  abdominal  mufcles,  no  proper 
abdomen,  a long,  thorax,  a high  fternum,  and  very 
elaftic  ribs,  extending  along  the  whole  body  till  they 
almofl:  meet  the  pelvis,  making  the  abdominal  mufcles 
very  fhort ; and  the  air-cells  all  along  adhere  to  the 
inner  furface  of  thefe  bones. 

With  thefe  points  clearly  before  us,  we  cannot  mif- 
tako  the  mode  of  refpiration  in  birds.  The  thorax 
does  the  whole  ; the  thorax  is  raifed,  and  immediately 
the  cells  are  expanded,  by  which  two  fun&ions  are 
performed ; for  the  air  which  comes  into  the  cells, 
palling  through  the  lungs,  oxydates  the  blood,  and 
the  ceils  become  full  at  the  fame  time  fo  as  to  make 
the  body  lighter.  The  thoiax  is  deprefled  again,  and 
the  air,  which  pafles  now  a fecond  time  through  the 
lungs,  may  a fecond  time  oxydate  the  blood,  for  it  is 
not  thoroughly  fpoiled  ; and  what  is  fpoiled  is  diluted 
with  the  air  of  many  cells,  which  refpiration  cannot 
empty  at  one  ftroke. 

The  final  caufe  alfo  is  plain  ; Had  the  lungs  in  a 
fowl  been  folid  and  flefliy  as  they  are  in  fowls,  (or  even 
in  any  other  creature,)  and  at  the  fame  time  fufficiently 
large  to  perform,  without  the  help  of  thofe  air-bags,  all 
the  functions  of  lungs,  they  mult  have  been  large  and 
heavy  in  proportion  to  the  body  of  the  fowl ; they 
mull  have  occupied  much  room,  and  added  much  to 
the  weight.  But  the  lungs  of  a fowl  are  very  denfe, 
very  fmall  in  proportion  to  its  fyltem,  very  full  of 
blood,  quite  fixed,  and  undilatable  ; the  rapid  courfe 
of  the  air  through  them  backwards  and  forwards  ena- 
bling them  in  their  bufinefs  of  oxygenation  to  do  much 
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with  little.  In  fhort,  there  are  two  functions  to  be  per* 
formed  in  birds : Firft,  the  oxydation  of  the  blood* 
which  is  performed  by  the  fmall,  flefhy,  contracted 
lungs,  which  lie  immoveable  in  the  upper  part  of  the 
thorax,  and  through  which  the  air  blows  continually 
as  through  a furnace,  while  they  are  quite  paflive  : 
and,  fecondly.  The  lightening  of  their  bodies  for  fly- 
ing % which  is  performed  by  the  abdominal  cells  $ and 
the  confounding  of  the  abdominal  cells  with  the  true 
lungs,  and  the  defcribing  of  a diaphragm  where  none 
can  be,  was  like  to  have  put  us  all  wrong  -j-. 

* Although  I fay  the  lightening  of  the  bird  for  flying,  I do  not 
mean  to  affirm  abfolutely,  that  it  is  either  for  flying  that  they  are 
made  light ; for  I have  given,  on  the  contrary,  an  example  in  a 
bird  which  feldom  flies,  viz.  the  common  fowl ; and  I have  added 
a plan  of  the  Oftrich’s  cells,  which  is  a fwift-footed  bird,  and 
never  flies  : nor  do  I even  affirm,  that  it  is  for  the  fake  of  light- 
nefs  that  thefe  cells  are  thus  provided.  Perhaps  one  chief  ufe  is 
blowing  through  the  trite  lungs  to  oxygenate  the  blood  ; yet  I 
fhould  think  lightnefs  were  a chief  ufe,  for  the  cells  are  far  too 
large  for  this  office  alone  of  ventilating  the  lungs ; and  they  are 
fo  diffufed  as  to  enter  even  into  the  bones  of  fowls,  where  the 
air  is  10  freely  admitted,  .that  if  you  break  a bone  which  has  fuch 
an  air-cell  in  it,  for  example  the  fhoulder-bone  of  a fowl,  you 
produce  an  emphyfema. 

f Plans  of  the  Respiration  of  Birds. 

In  the  firfl  Plan  is  feen  — * (a)  The  trachea  dividing  into 
branches— (6)  The  heart  fending  great  pulmonic  arteries  to 
the  lungs  — (c  c)  The  true  lungs  lhaped  like  the  human,  but  ex- 
ceedingly fmall,  denfe,  and  bloody— (d)  The  thin  and  delicate 
membrane,  which  forms  a mediaflinum — (<?)  The  great  air-cell, 
in  which  the  heart  lay — (f)  The  cell  where  the  ftomach  lay— 
(j,  2,  3,  4,  5 ) A number  of  cells,  very  large,  which  fur- 
round  all  the  vifcera,  and  fill  the  whole  abdomen — (6,  6,)  Two 
large  cells  ^which  lie  neared  the  true  lungs — (gg)  The  true 
lungs,  which  lie  clofe  to  the  back -bone*— At  ( ii ) is  feen  on 
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THIRD  SPECIES  OF  RESPIRATION,  VIZ.  THAT  OF  AM- 
PHIBIA. 

This  fpecies  of  refpiratioa  differs  from  the  two  iirft 
in  thefe  refpecls ; it  differs  from  the  refpiration  of 
Man,  becaufe  there  is  no  diaphragm  ; it  differs  from 
that  of  birds,  for  there  is  no  cheft  covering  the  lungs  % 
There  is  a fhort  fternum,  no  cheff,  no  ribs  by  which 
the  lungs  may  be  moved,  there  is  no  vacuum  formed 
in  their  refpiration ; they  fill  the  lungs  by  the  working 
of  their  jaws,  or,  in  other  words,  they  fwallow  their 
air  juft  as  we  fwallow  our  food. 

The  Frog,  the  Newt,  the  Chamelion,  the  Tortoife, 
and  many  other  creatures,  breathe  in  this  way ; and 
as  one  of  the  moft  curious  raechanifms  for  refpiration, 
I fhall  reprefent  that  of  the  Frog.  I have  placed  at 
the  beginning  and  end  of  this  chapter  two  drawings, 
in  which  their  organs  of  refpiration  are  feen ; for,  as 
I have  juft  explained,  their  organs  of  refpiration  are 
not  in  the  belly,  nor  in  the  lungs  themfelves,  but  in 


each  fide  one  of  the  many  holes  by  which  the  true  lungs  give  out  their 
air  to  the  abdominal  veficles.  Figure  2d  {hows  the  manner  of  their 
refpiration  ; for  the  air-veficles  are  feen  again  (i,  2,  3,)  — filling  the 
whole  abdomen.  The  true  lungs  are  feen  at  -lying  clofe  by  the 
fpine,  and  as  high  as  the  root  of  the  neck ; and  the  length  of  the 
fternum  and  ribs,  which  are  marked  (£,  c,  d,  &c. )— finow  that  the 
fowl  is  all  cheft,  and  that  every  time  the  cheft  rifes  to  the  line  (hhh.) — 
the  veficles  are  dilated,  and  the  air  paiTes  through  the  lungs  in  the  di- 
rection (*)—  and  every  time  the  bread  is  pulled  down  by  the  abdo- 
minal mufcles,  Which  are  marked  (.1) — the  air  is  driven  out  again 
through  the  lungs  in  the  direction  (m), — -the  lungs  being  all  the 
while  motionlefs,  and  pafiive  merely, 
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the  mouth.  At  (a)  is  feen  its  tongue  of  prodigious 
length  ; it  is  not  like  the  tongue  of  any  other  crea- 
ture, hinged  far  back  in  the  mouth,  but  is  fixed  in  the 
chin  to  increafe  its  length,  while  at  the  further  end  it  is 
forked.  We  fee  it  launching  out  this  monftrous  tongue 
in  catching  flies ; perhaps  alfo  with  this  it  rakes  mud. 
At  (b\  behind  the  root  of  the  tongue,  is  the  flit-like 
opening  of  the  trachea  ; this  is  what  is  called  the 
glottis  in  the  human  fubjecL  We  fee  this  rima  open- 
ing and  gafping  for  air  when  we  keep  the  mouth 
thus  diflended  : it  has  no  eoicdottis  or  valve  to  defend 

' x O 

it  ; its  own  contraction  is  fufficient,  for  when  clofed 
you  cannot  even  guefs  at  its  place  ; befides,  the  jaws 
force  down  the  air  into  it,  and  the  long  tongue  carries 
the  food  over  it  into  the  gullet.  At  (c)  is  feen  the 
opening  of  the  gullet,  which  when  dilated  is  as  wide 
as  its  jaws  ; it  looks  more  like  the  ftomach  opening 
diredtly  into  the  throat ; and  this  great  width  requires 
a very  flrong  mufcle  to  contract  it,  and  makes  a great 
circle  of  rugse.  At  (d)  is  feen  the  molt  important 
part  of  all,  the  noftril  of  the  Frog,  with  which  it 
continually  breathes,  never  opening  its  mouth. 

Looking  carelefsly  upon  this  creature,  we  do  not 
perceive  that  it  ever  breathes,  for  it  lies  plunged  over 
the  mouth  in  water.  It  is  never  feen  to  open  its  mouth  ; 
there  is  no  motion  in  its  Tides  like  breathing  ; in  fhort 
it  does  not  feemto  breathe ; and  when  it  is  provoked, 
(or  rather  through  fear),  though  it  hill  keeps  its  mouth 
clofely  (hut,  its  hides  and  back  rife,  and  it  blows  it- 
felf  up  apparently  by  fome  internal  power.  But  when 
we  obferve  the  creature  more  narrowly,  we  perceive 
that  there  is  a frequent  motion  of  its  jaws,  or  rather 
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of  that  fkinny  and  bag-like  part  of  its  mouth  which 
Covers  the  lower  jaw.  We  are  apt  now  to  fall  into  a 
worfe  mi  flake,  for  this  bag  under  the  jaw  is  alternate- 
ly dilated  and  contracted,  the  mouth  is  never  opened 
to  take  in  new  air  ; the  creature  feems  to  live  all  the 
while  upon  one  mouthful  of  air,  and  feems  £o  be 
playing  it  backwards  and  forwards  betwixt  its  mouth 
and  its  lungs. 

But,  laflly,  when  we  obferve  its  noftrils,  we  find  that 
there  is  in  the  noilrils  a twirling  motion  far  each 
movement  of  the  jaws,  which  makes  the  whole  pro- 
cefs  perfectly  fun  pie  to  our  comprehenfion  ; for  a Frog 
breathes  by  the  noflril  alone,  it  cannot  breathe  by 
the  mouth  ; it  never  raifes  its  mouth  above  water,  nor 
opens  it  but  to  catch  flies  or  other  food.  If  you  keep 
its  mouth  open,  you  fee  it  prefently  draggling  for 
breath  ; for  its  refpiration  goes  on  in  the  following  way: 
Its  broad  jaws  are  continually  fhut ; they  lock  into 
each  other  by  grooves  ; the  mouth  is  completely  clofe* 
and  forms  a fort  of  bellows,  of  which  the  noftrils 
are  the  air-holes,  and  the  mufcles  of  the  jaws  which 

come  from  the  cs  hyoides  draw  in  the  draught  by  their 

* 

alternate  contraction  and  relaxation  ; and  the  noilrils 
lie  fo  obliquely  over  the  hole  in  the  ikull,  which  is  re- 
prefented  at  (&)  in  the  Plate  at  the  end  of  this  chap- 
ter, that  the  lead  motion  of  them  enables  them  to 
perform  the  office  of  a valve.  Fird  there  is  a twirl 
of  the  nodril  which  lets  in  the  air  ; then  a dilatation 
of  the  bag  under  the  jaws,  by  which  the  mouth  is 
greatly  enlarged  and  filled  with  air  ; then  a fecond 
motion  of  that  bag,  by  which  the  mouth  is  emptied 
and  the  lungs  filled  j then  there  is  a flight  motion  of 

T 2 the 


OF  RESPIRATION. 


148 

the  Tides  of  the  creature,  by  which  the  mufcles  of  the? 
abdomen  expel  the  air  again ; and  then  the  twirl  of 
the  nohri!  and  the  motion  of  the  jaw  fucceeds  again : 
To  that  with  thefe  creatures  infpiration  is  the  fwallow- 
ing  of  the  air  by  their  broad  expanded  jaws.*  with 
their  coverings  driving  it  down  into  the  lungs  ; and 
expiration  is  the  contraction  of  the  abdominal  mufcles 
driving  it  out  again  ; and  thefe  two  -motions,  when 
we  obferve  a Frog  attentively,  are  as  perfectly  regular 
as  refpiration  in  a Man.  Their  mufcles  of  refpiration 
are  not  the  mufcles  of  the  belly  but  the  mufcles  of  the 
jaws  ; and  this  caufes  the  uncouth  broadnefs  of  the 
jaws  in  Frogs,  Newts,  Lizards,  Serpents,  Turtles, 
&c. 

Now  we  fhall  no  longer  wonder  why  the  Frog 
never  opens  its  mouth  ; why  it  never  feems  to  breathe  ; 
why,  after  opening  its  belly,  the  lungs  hill  project  ; 
why,  after  emptying  its  lungs,  it  can  fill  them  again 
at  will,  not  by  any  peculiar  power  in  the  lungs,  but 
by  blowing  them  up  with  its  jaws.  If  you  gag  the 
Frog  and  keep  its  mouth  open,  it  cannot  fill  them, 
becaufe  it  cannot  breathe ; if  you  plug  its  noflrils, 
it  fuffocates,  though  not  foon  ; if  you  keep  its  mouth 
open  by  force,  you  foon  find  it  flruggling  for  breath  ; 
and  looking  into  its  throat,  you  fee  the  glottis  open- 
. ing  from  time  to  time"*. 

The  Newt  (or  as  it  is  called  in  this  country,  the 
Aik)  breathes  with  the  jaws  and  noftril  like  the 


* Dr.  Monro  in  his  explanation  of  Plate  16.  (hows  us  very  obli- 
gingly (he  diaphragm  of  a Frog*,  marked  (r).- — This  diaphragm  is 
mentioned  a fecond  time  in  explaining  the  fame  Plate, 
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Frog  ; it  has,  like  the  Frog,  a conftant  motion  by 
fhort  ftrokes  of  the  bag  under  the  jaw  (which  bag  is 
formed  by  the  membranes  of  the  mouth,  covered  and 
moved  by  the  genio-hyoidei  and  mylo-hyoidei  muf- 
cles)  ; but  we  obferve  that  every  minute,  or  lefs,  it 
flops  as  if  intending  fome  particular  motion  ; then 
gradually  the  bag  fwells  out  under  the  lower  jaw  to 
a great  fize  ; -then  the  air  contained  in  it  is  puffed 
down  into  the  lungs  with  a hidden  flap  of  the  bag; 
and  in  proportion  as  the  jaws  are  emptied  the  long 
Tides  of  the  creature  are  heaved  up. 

The  Toad,  theChamelion,  the  Green  Lizard,  breathe 
exa&ly  in  the  fame  way.  The  Chamelion  has  the  flat 
broad  jaws  of  the  Frog  ; they  lock  into  each  other, 
and  it  never  opens  its  mouth  ; it  fwallows  its  air  in 
mouthfuls,  drives  it  downwards  into  its  lungs  ; its 
lungs  are  of  a vaft  extent,  ffretching  from  the  jaws 
all  along  the  abdomen  : it  is  the  vaft  fize  of  its 
lungs,  almoft  concealing  the  abdominal  vifcera,  that 
makes  Gefner  fay,  66  that  of  the  entrails  of  a Chame- 
lion the  lungs  only  are  vifible.”  The  air  it  fwal- 
lows in  greater  or  finaller  quantity  as  its  needs  or 
fears  prompt  it.  When  you  alarm  this  timorous  ani- 
mal, it  fills  its  Tides  juft  as  a Frog  fwells  out  its  back  ; 
and  either  in  this  greater  refpiration,  or  in  its  ordi- 
nary breathing,  we  fee  it  prefling  the  air  onwaards 
from  cell  to  cell ; and  we  fee  the  motion  proceeding 
from  its  jaws  to  its  breaft,  and  all  along  its  Tides,  till 
its  lank  form  is  quite  puffed  qp  almoft  to  burfting. 

Ail  thefe  creatures  have,  in  addition  to  their  pecu- 
liar refpiration,  a peculiar  kind  of  lungs,  thin,  mem- 
branous, and  extremely  delicate : the  lungs  even  of 
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fo  great  an  animal  as  the  Crocodile  are,  when  in- 
flated, very  delicate  and  tranfparent,  of  a rofe-colour 
or  flight  red,  confiding  of  delicate  vehicles,  and 
exactly  like  the  Frog’s  lungs.  The  lungs  of  the 
Frog  are  in  fhape  like  a fir-cone,  with  the  flalk  of 

the  cone  on  each  fide  fixed  to  the  fide  of  the  heart. 

■*» 

But  thefe  conical  lungs  of  each  fide  are  delicate,  filvery, 
perfectly  tranfparent,  divided  within  into  innume- 
rable cells  like  a honeycomb  ; and  thefe  alfo  are  fo 
extremely  delicate,  that  though  the  outfide  membrane 
is  as  tranfparent  as  a foap-bubble,  the  divisions  can 
hardly  be  feen,  except  by  inflating  and  drying  the  lungs, 
and  then  cutting  them.  The  lungs  of  the  Afk  are 
flill  more  beautiful,  as  a fpeciinen  of  what  are  called 
membranous  lungs  ; for  the  creature  is  very  long  in 
the  body,  its  lungs  run  down  along  all  its  fides ; they 
are  about  the  fize  of  a common  earth-worm  or  writ- 
ing quill  ; they  end  like  a blind  gut  ; they  are  of  a 
bluifh-white,  exqusfitely  tranfparent,  like  the  fwirn- 
ming  bladder  of  a fiflh. 

It  is  the  nature  of  membranous  lungs  to  oxyge- 
nate but  a very  fmall  quantity  of  blood  ; they  are 
membranous,  only  becaufe  there  is  not  that  vad  pro- 
fufion  of  arteries,  veins,  and  drong  veficles,  which 
there  is  in  the  human  lungs.  The  pulmonic  artery  and 
vein  are  always,  in  the  membranous  kings,  extreme- 
ly fmall  in  proportion  to  the  vad  fydem  which  they 
ferve.  There  cannot  be  better  examples  of  this  fadt 
than  thefe  two  drawings  of  a Frog  and  of  a Newt : la 
the  Frog  is  feen  the  fmall  artery  and  vein  fpreading 
more  fuddenly  over  the  lungs ; in  the  Afk  is  feen  the 
fame  artery  and  vein,  running  down  more  diredtly, 
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and  for  a greater  length  along  its  worm-like  lungs : 
in  both  we  fee  the  artery  to  be  little  bigger  than  the 
ranular  arteries  of  the  Frog's  tongue  at  the  head  of 
the  chapter.  The  manner  of  its  coming  off  from  the 
aorta  is  feen  in  the  fir  ft  plan  in  the  book,  where 
figure  2.  reprefents  truly  the  Frog’s  heart ; and  there 
we  may  obferve  how  fmall  a proportion  the  pulmonic 
artery  bears  to  the  reft  of  the  arterial  fyftem. 

From  thefe  peculiarities  of  the  membranous  lungs,  it 
is  plain  that  the  oxydation  of  the  blood  is  a procefs 
of  fmall  importance  in  their  fyftem  ; that  this  procefs 
being  of  little  value  with  them,  they  are  the  better 
enabled  to  go  into  the  water,  and  to  want  breath  for 
a time.  But  chiefly  it  appears,  that  the  meaning  of 
this  peculiarity  is  not  fo  much  to  give  them  the  pri- 
vilege of  Amphibise,  in  allowing  them  to  go  into 
the  water  ; for  many  creatures,  as  the  Chamelion,  all 
the  tribe  of  Lizards,  Newts,  Toads,  Serpents,  &c. 
have  thefe  lungs,  and  yet  never  approach  the  water  : 
but  that  the  chief  ufe  of  it  is  to  eftablifh  in  this  clafs 
of  animals  a peculiar  conflitution,  a permanent,  al- 
moft  inexhauflible,  irritability,  and  a tenacioufnefs  of 
life  ; which,  I believe,  no  creature,  whether  of  the 
land  or  the  water,  wants,  which  has  membranous 
lungs.  And  when  we  are  told  that  thefe  creatures 
can  be  kept  two  days  under  water,  as  a proof  of  their 
being  Amphibim,  I cannot  but  confider  it  as  a very 
childifh  proof ; for,  in  the  firft  place,  we  fee  them 
breathing  with  wonderful  regularity  when  out  of  the 
water ; when  plunged  into  the  water,  we  fee  them 
very  foon  ftruggling  for  breath  ? and  if  they  can  live 
for  two  days  without  air,  it  is  only  becaufe  they  could 
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bear  any  other  kind  of  injury  with  equal  eafe,  and 

could  live  two  days  without  their  heart  or  their  head. 

! * , \ • 

tOURTH  SPECIES  OF  RESPIRATION,  VIZ.  THAT  OF 

FISHES. 


In  this  fpecies  of  refpiration  the  creature  breathes 
neither  water  nor  air,  but  water  mixed  with  air,  and 
this  office  is  performed  by  gills  in  place  of  lungs. 

The  reafon  why  I have  called  this  a fpecies  of  re- 

fpiration,  needs  to  be  very  fully  explained  ; for,  though 

little  obferved,  it  is  a certain  faff,  that  a creature, 

without  any  apparent  change  upon  its  fyffiem,  can  do 

» ♦ 
well,  having  its  blood  oxygenated  at  one  time  by  gills, 

at  another  time  by  lungs.  The  Frog,  for  example, 

lives  long  in  the  water;  while  it  does  fe5  it  may  be 

confidered  as  a foetus  which  cannot  breathe : the 

young  Frog,  which  has  not  yet  acquired  its  proper 

and  natural  refpiration,  breathes  like  a fifh.  For 

the  firffi  fourteen  days  after  hatching  from  the  egg, 

and  while  the  Tadpole  is  very  fmall,  it  has  gills,  which 

are  two  long,  proje&ing,  fimbriated  appendages  like 

fins  ; by  the  thirty-fixth  day  thefe  appendages  are 

taken  into  the  jaws,  and  form  four  rows  of  gills  on 

each  fide,  regular,  and  like  thofe  of  a fifh ; but  at  the 

fame  time,  this  foetus  has  its  lungs  within  the  body, 

not  to  be  ufed  till  it  come  out  into  the  air,  when  the 

lungs  affume  their  fundlion  and  the  gills  (brink.  The 

fame  fyffiem  in  this  infiance,  which  was  at  firffc  ferved 

by  gills,  is  in  the  end  oxygenated  by  lungs. 

The  motion  of  the  gills  in  fifhes  is  a true  and  per- 
jffefi  refpiration  : for,  in  the  firffi  place,  if  there  be  no 
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air  in  the  water,  or  not  enough  of  air,  they  cannot 
breathe  ; diflilled  water  is  to  a fifh  what  the  vacuum 
of  an  air-pump  is  to  a breathing  creature : if  you 
exhauft  water  with  an  air-pump,  if  you  boil  it,  if 
you  diflii  it,  if  in  any  way  you  deprive  it  of  its  air, 
fifhes  cannot  breathe  in  it,  but  come  up  to  the  fur- 
face  and  gafp  for  air.  If  you  take  a fifh  out  into  the 
air,  it  is  the  fame  with  plunging  any  breathing  crea- 
ture into  water,  it  gafps  and  dies.  Fifhes  cannot 
breathe  in  air  wanting  water,  for  that  element  is  not: 
accommodated  to  their  fpecies  of  lungs ; nor  in  water 
wanting  air,  for  then  there  is  no  oxygene ; and  we 
find,  upon  extracting  the  air  from  water  which  fifties 
have  breathed,  that  it  is  contaminated,  exactly  in  the 
fame  way  with  air  which  had  been  breathed  by  any 
breathing  animal,  that  it  differs  very  little  from  that 
in  which  a candle  has  burnt  out.  This  is  the  reafon 
that  when  many  final!  fifhes  are  inclofed  in  a narrow^ 
glafs,  they  all  ftruggle  for  the  uppermoft  place,  and 
that  when  in  winter  a hill-pond  is  entirely  frozen 
over,  you  muff  break  holes  for  the  fifhes,  not  that 
they  may  come  and  feed,  but  that  they  may  come 
and  breathe  5 without  this,  if  the  pond  be  final!,  they 
* muff  die. 

In  the  refpiration  of  fifhes,  there  are  two  curious 
points  to  be  conhdered  : Fir  ft,  The  manner  in  which 
their  refpiration  is  performed ; and,  fecondly.  The 
manner  in  which  their  blood,  when  thus  oxydated,  is 
diflributed  over  the  body. 

The  red  part  or  gills,  which  ferve  as  lungs,  lie 
under  a broad  fcale,  which  defends  them  from  all  ex- 
traneous bodies,  or  hurt,  or  preffure  of  any  kind,  for 

they 


. *54 


OF  RESPIRATION* 


they  are  exquifitely  delicate.  Their  refpiration  k 
like  the  Frog’s  in  this  refped,  that  they  fwallow  the 
water  with  their  mouths  ; and  in  this  it  is  like  the 
fowls,  that  they  drive  it  through  among  their  gills, 
which  lie  perfectly  paflive  like  the  true  lungs  of  a 
fowl. 

A fiftfs  gills  are  ranged  in  femicircles  under  the' 
great  flap  which  covers  them  four  or  five  femicircles 
on  each  fide ; the  fifh  opens  its  mouth  wide,  fills  it 
with  water,  fliuts  the  mouth,  then  drives  the  water 
backwards,  fo  that  it  lifts  the  great  flap  and  makes 
its  way  out  behind,  and  rulhes  with  a fort  of 
ftream  through  among  the  red  gills,  raifing  each 
femicircle  from  another,  and  making  the  water  play 
freely  round  each  feathery-like  procefs.  It  feems 
to  me,  that  wherever  this  mixture  of  water  and  air 
Is  ufed,  there  mult  be  fome  force  to  give  impreflion 
to  the  air  upon  the  blood.  The  depth  to  which 
fifties  go,  and  the  preffure  of  the  water,  mud  give 
fome  effect  in  imprefling  the  air  upon  the  lungs. 
The  gill  muff  play  more  or  lefs  ftrongly  according  to 
various  depths,  juft  as  the  fifh  muft  fwim  more  flrongly 
again  ft  a ruder  ftream.  Some  fifties,  as  the  Trout, 
Perch,  Salmon,  Herring,  have  more  open  gills,  yet 
they  do  not  want  this  power  of  imprefting  the  air 
more  or  lefs  ftrongly  againft  the  gills.  The  Eel  and 

the 
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very  regular  andbeau- 
tiful  gills;  and  there- 


the  flat  fifhes,  as 
the  Skate,  have  their 
gills  more  concealed. 
They  fwallow  the  air 
by  the  mouth,  and 
breathe  it  out  by  holes 
intheirfide.  Thefhell- 
fifhes  give  the  moll 
curious  example  (and 


heart  and  lungs  at  (#)— The  heart,  which  may  befeen 
beating  about  40  in  a minute  at  (T)—The  whole  of  the 
gills  as  they  lie  out  upon  the  fide  of  the  Oyfter,  and 
bear  a very  large  proportion  to  its  body,  at  (c) — The 
canal,  partly  opened,  in  which  the  water  pafies  to  the 
gills  from  the  mouth  (d) — And  at  (e,  figure  2.)  is 
feen,  feparated  from  the  body,  a long  canal  opened ; 
before  it  was  laid  open,  it  was  fo  me  what  of  a triangu- 
lar figure  within  ; it  conftitutes  the  bails  of  all  the  cir- 
cles of  gills ; it  contains  the  mod  beautiful  ranges  of 
holes  that  can  be  feen  in  nature,  by  which,  as  is  very 
plain,  the  water  is  admitted  to  each  feather  of  each 
gill.  The  fifh  fwallows  the  water  by  its  mouth,  which 

is  at  (d9  figure  1.) — drives  it  down  into  this  great 

* 

canal,  and  fo  out  again.  It  is  by  this,  I am  per- 
fuaded,  that  merely  the  foaking  of  a flfh’s  gills  in  water 
would  not  do,  for  they  might  have  lain  abroad, 
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indeed  they  do,  and  foaked  very  fecurefy  in  a fhelf- 
fith ; but  the  water  mull  be  applied  with  a degree  of 
force  proportioned  to  the  condition  of  the  lungs,  or 
the  needs  of  the  fyflem ; and  every  fifh,  whatever  be 
the  mechanifm  of  its 


Having  explained  this  firft  point,  .viz,  the  media* 
mfrrn  of  their  gills,  I proceed  next  to  explain  the  cir-= 
rulation  of  their  blood,  how  their  blood  is  oxydated? 
and  how  it  is  diflributed  over  the  body, 

A fifh  and  an  amphibious  animal  have  both  of 
them  the  limple  heart,  confifting  of  one  auricle  and 
ventricle,  but  with  this  fingular  variety,  that  the 
Frog,  for  example,  wants  the  heart  belonging  to  the 
lungs,  a final  1 artery  only  from  the  common  fyffeni 
performing  the  office ; while  the  fiflr-again  wants  the 
heart,  which  fliould  circulate  the  blood  through  the 
body,  and  has  that  heart  only  which  belongs  to  the 
lungs.  The  whole  blood  of  the  fiih  pafifes  through 

this 
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this  lingle  heart,  and  therefore  the  whole  mafs  circu- 
lates, parcel  by  parcel,  through  the  gills,  for  every 
time  that  it  circulates  through  the  body.  We  fhali 
begin  its  circulation,  then,  at  the  heart.  Firfl,  The 
whole  blood  of  the  body  is  returned  into  the  heart  of 
a Skate,  for  example,  by  two  great  veins  (ad) — Thefe 
two  great  veins  deliver  it  into  a vaft  auricle,  or  refer- 
voir  rather,  which  lies  over  the  heart  (J?  b)— The  au- 
ricle delivers  it  into  a flrong  ventricle  (c) — whofe  ac- 
tion is  further  flrengthened  by  the  adtion  of  its  aorta, 
which  from  the  heart  up  to  (V),— where  the  valves 
are,  is  very  mufcular  and  powerful,  and  conflitutes, 
in  a manner,  a part  of  the  heart.  But  this  great  veflel 
mull  in  this  fpecies  of  circulation  change  its  name, 
for  it  really  is  not  an  aorta,  has  nothing  to  do  with 
the  body : both  the  heart  of  a fifh,  and  this  its  only 
veflel,  belong  entirely  to  the  lungs  or  gills,  and  as 
thefe  are  called  the  bronchise,  this  is  the  Jjronchiai 
artery.  The  gills  of  this  fifh  are  five  in  number  on 
each  fide,  and  on  each  fide  the  bronchial  artery  gives 
out  two  branches  (e  and/)—' which  ferve  the  five 
gills  :—(e)  the  lower  branch  is  large,  and  ferves  the 
three  lower  gills — (/)  the  higher  branch,  which  goes 
off  like  one  of  the  arms  of  a crofs?  ferves  the  two 
upper  gills. 

Secondly,  Thefe  arteries  being  diflributed  along  the 
gills,  divide  into  exquifitely  fmall  branches  produ- 
cing that  feathery  appearance  which  is  fo  beautiful. 
Thofe  minute  fubdivifions  of  the  bronchial  veflels  ex* 
pofe  the  blood  to  the  air.  This  may  explain  to  us 
how  in  the  human  lungs  the  expoflng  of  the  blood, 
even  with  the^terpofition  of  membranes  and  of  the 
4 arterial 
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arterial  coats,  may  be  fufficient  for  the  oxydation  of 
the  blood.  All  the  blood  thus  oxygenated  is  returned 
by  veins,  correfponding  exactly  in  number  and  ar- 
rangement with  their  arteries ; and  the  heart  being 
turned  afide,  as  in  figure  2.  and  ail  the  other  vifcera 
taken  out,  the  veins  are  feen  accompanying  their  ar- 
teries and  emerging  from  the  gills  at  ( g g g)— and 
they  are  feen  at  (Jj)—t o form  the  aorta. 

Thirdly,  The  aorta  (/) — is  formed  by  the  veins  of 
the  gills,  and  the  veins  of  the  gills  lie  clofe  upon  the 
lkuli  of  the  fifh,  and  the  aorta  upon  the  back -bone  \ 
and  this  veffel  is  in  one  fenfe  a vein,  fmce  it  is  a 
continuation  of  thofe  veins  which  return  the  blood 
of  the  gills ; but  both  in  office  and  form  it  is  a true 
aorta ; in  office,  becaufe  it  diftributes  blood  to  the 
whole  body ; and  in  form,  becaufe  it  no  fooner  fwells 
out  into  the  fhape  of  an  aorta  than  its  coats  grow 
hard,  ftrong,  mufcular,  fit  for  its  office,  while  thofe 
of  the  veins  from  which  it  is  formed  are  pellucid,  de- 
licate, and  very  tender.  The  aorta  is  full  of  the  oxy~ 
dated  blood  of  the  gills  ; and  although,  by  the  deli- 
cate circulation  of  the  gills,  it  has  loft  all  communica- 
tion with  the  heart,  it  circulates  this  oxydated  blood 
through  the  body  to  all  the  mufcles,  glands,  vifcera, 
&c.  without  the  intervention  of  a new  heart. 

The  veins  which  return  the  blood  of  this  aorta  are 
the  ordinary  veins  ; they  arrive  in  two  great  branches 
at  the  heart,  and  need  not  be  further  explained. 

I will  not  be  at  the  trouble  to  repeat  the  tedious 
calculations  of  authors  concerning  the  immenfe  fur- 
face  which  the  gills  expofe : Let  the  ftudent  look  to 
the  gills,  and  he  will  prefently,  with*4he  help 'of  this 

fhcrt 
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fiiort  iketch,  underdand  how  the  whole  funftion  goes 

a 

on. 


fifth  species  of  respiration, 
viz.  that  of  insects. 


There  is  in  this  kind  of  refpiraticn  no  breathing 
organ  like  the  lungs,  but  tracheas  or  air-tubes  by 
which  air  enters  into  all  Darts  of  their  body. 

What  is  mod  perplexing  in  this  fpecies  of  refpira* 
lion  is  the  prodigious  quantity  of  air  which  thefe 
creatures  receive ; the  little  connection  betwixt  the 
air?tubes  and  the  heart ; the  irapoffibility  of  tracing 
blood-veflels  from  the  heart  to  the  various  parts  to 
nourifh  them ; and  the  clearnefs  with  which  we  fee 
their  air-tubes  branching  over  all  parts  of  their  body. 
The  domach,  bowels,  and  other  vifcera,  the  legs  and 
wings,  even  the  very  fcales  of  infefts,  have  branches 
of  the  air-tubes  dividing  over  their  furfaces  like  the 
delicate  veffels  of  leaves  and  flowers.  In  fhort,  the 
magnitude  of  thefe  air-tubes  is  quite  furprifmg  ; and 
their  branchings  are  fo  minute,  delicate,  univerfal  over 
all  the  body,  that  it  looks  aimed  as  if  the  air-tube 
had  exchanged  functions  with  the  heart  and  arteries. 

It 
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It  is  plain  by  thefe  expreffions  of  admiration  that 

l do  not  mean  to  attempt  fo  difficult  a fubjedt  as  this 
at  prefent : I only  mention  difficulties  which  it  is 
furprifmg  that  others  have  not  declared  and  invefli- 
gated,  for  nothing  can  be  more  interefting.  The  little 
that  we  do  know  (hall  be  fitnply  and  plainly  told. 

The  forms  of  infedts  are  often  very  Arange,  their 
lives  very  irregular,  fometimes  in  water,  fometimes  in 
air  ; many  of  them  begin  in  Worms,  and  end  their 
lives  as  Flies  and  Moths ; and  according  to  thefe 
varieties  of  their  form,  or  life,  or  geneiation,  their 
air-tubes  are  various. 

Sometimes,  as  in  the  common  Bee,  they  have  nearly 
the  form  of  lungs:  They  begin  like  two  bags,  refetn- 
bling  thefe  of  the  Alga  Marina,  or  fea-weed,  in  ffiape  ; 
and  thefe  bags  diftribute  pulmonary  tubes,  with  oc- 
cafional  bag-like  dilatations  in  the  courfe  of  the  tubes, 
through  all  the  body.  More  commonly  the  air-tubes 
of  infects  are  diredt  tubes,  mere  tracheas,  of  a very 
lingular  conftrutlion  ; they  have  rings  like  the  tracheas 
of  animals ; they  have  a delicate  membrane  cover- 
ing thefe  rings  and  forming  them  into  a tube : the 
tube  continues  always  rigid  like  a flexible  catheter, 
or  other  tube  of  twilled  wire  not  liable  to  collapfe  : 
They  begin  by  many  open  mouths  opening  along  the 
Aides  of  the  infect,  and  they  terminate  in  myriads  of 
veflels,  which,  m their  forms  and  progrefs  over  the 
various  parts  of  the  body,  referable  blood-veflels  more 
than  it  is  eafy  to  conceive.  Thefe  air-tubes  being  thus 
rigid,  are  always  full  of  air,  and  by  their  refractions 
through  the  tranfparent  parts  of  the  infedt’s  body 
they  gite  it  in  the  mlcrofcope  a great  degree  of  bril- 
liancy ; 
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liancy ; as  for  example  in  the  Louie,  whofe.  air-tubes 
make  the  brilliant  lines  and  points  which  are  con- 
trailed  like  a filverv  colour  with  the  dark  and  opaque 
parts ; or  in  the  Mite,  which  is  as  beautiful  in  the 
microfcope  as  the  Loufe  ; and  when  the  larger  inlebts 
are  prepared  by  drying  and  varnifhing,  and  preferved 
in  turpentine,  the  air-tubes  are  beautiful.  Of  thefe 
curious  particulars,  the  openings  of  the  air-tubes  are 
beil  feen  in  the  Worm  from  which  the  common 
Butterfly  is  produced  5 we  count  thefe  holes  down  the 
fides  one,  two,  three ; we  name  them  punfla  refpira- 
toria,  fpiracuia,  or  moil  commonly  ftigmata  : (Vide  fi- 
gure 1.)  Their  tranfparency  and  brillancy  is  well  im- 
derftood  from  the  view  of  the  microfcopic  Loufe,  (fi- 
gure 2.)  That  particu- 
lar form  in  which  they 
refemble  more  the 
lungs  of  animals  is 
feen  in  the  pulmonic 
bags  (a  T)— and  the 
tracheas  or  air-tubes 
(bF) — of  the  common 
Bee,  (figure  3.)  Their 
exquifite  branchings 
through  the  various  parts  are  well  feen  in  the 
drawing  of  the  air-tubes  which  run  along  the  wings 
of  a Bee  (figure  4.),  or  thofe  which  twift  and  ramify 
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round  the  intefldnes  and  ftomach  of  a Worm  ; and  it  is 
not  to  be  forgotten,  that  though  the  beginnings  of 
thefe  tubes  in  their  great  tracheas  and  near  the  punc- 
ta  refpiratoria  are  quite  tranfparent,  their  extreme 
branches  are  beautifully  white  like  veffels  filled  with 
chyle,  or  rather  one  might  be  apt  to  miftake  them  for 


Of  the  way  in  which  this  fundi: ion  is  performed/* 


there  in  aft  be  more  varieties  than  we  can  know  or  com- 
prehend : this  we  may  fafely  conclude  from  the  little 
that  we  do  know,  finding  the  variety  fo  very  great* 
Almofl  all  infects  have  their  puncta,  like  thofe  of 
the  Caterpillar,  ranged  along  the  fide,  and  inofcula- 
ting  like  thofe  of  the  Loufe  from  branch  to  branch : 
often  the  puncia  open  along  the  Tides ; but  in  place  of 
modulating  from  branch  to  branch,  all  round  one 
fide,  they  inofculate  acrofs  the  belly,  the  one  fide  com- 
municating writh  the  other.  This  is  belt  obferved  in 
the  frriall  Worm  from  which  the  Bee  proceeds  (vide 
Fig.  6.),  which  is  a magnified  drawing  of  the  Bee- 
worm.  And  here  it  mult  be  obferved,  that,  as  in  other 
infedts,  always  the  ftigmata  or  breathing  points  cor- 
refpond  neatly  with  the  folds  or  rings  while  it  con- 
tinues a Worm,  and  with  the  fcales  or  divifions  of 
the  body  when  it  becomes  a Fly  ; in  the  Bee-worm 
alfo  the  modulations  anfwer  to  the  flexures  or  joints 
©f  the  body. 


Often 
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Often  when  the  infed  lives  in  water,  it  has  only 
two  punda  refpiratoria : thefe  punda  begin  either  in 
the  fnout  or  in  the  tail ; they  are  the  openings  of  two 
great  air-tubes  which  run  down  each  fide  of  the  in- 
fed  like  two  aortas,  and  the  infed  has  means  of  rifing 
to  the  furface,  takes  down  a bubble  of  air  along  with  it, 
and  difcharges  a bubble  of  air  before  it  rifes  again  : of 
this  nature  are  the  air-tubes  of  that  Worm  from  which 
the  Ephemeris  proceeds.  The  fketch  of  the  Ephe- 
meris  and  its  air-tubes  is  given  in  figure  7. — This  Fly 
has  but  two  fpiracula  5 they  are  fo  fmall  towards  the 
neck,  where  their  commencement  is,  that  their  mouths 
cannot  be  eafily  found.  The  two  great  air-tubes 
(a  a ) are  feen  like  two  aortas  running  all  along  the 
body,  and  their  minuter  branches  ( 'b  b)  are  feen  ra=> 

« ' 1 

mifying  beautifully  upon  the  abdominal  mufcles  and 
other  parts.  Many  infeds  are  aquatic  when  firft 
they  are  hatched  from  the  egg.  They  have  little 
gills  which  ferve  them  while  they  continue  in  the 
water,  as,  for  example,  the  Ephemeris  Fly  ; but  along 
with  thefe  gills  they  have  the  ordinary  drudure  of 
air-tubes,  and  the  day  on  which  they  emerge  from 
the  water,  the  gills  fhrink,  and  the  air-tubes  begin 
their  fundion  ; and  thefe  changes  fucceed  each  other 
very  rapidly  in  all  infeds,  but  molt  efpecially  in  the 
Ephemeris,  which  is  deflined  to  live  but  one  day. 

It  is  mod  of  all  lingular,  that  in  fome  infeds  the 
number  of  refpiratory  points,  or  punda,  changes  ac- 
cording to  the  various  conditions  or  dages  of  their 
exidence.  For  example,  a Worm  which  crawls  among 
the  dud,  fince  it  mud  breathe  lefs  eafily,  has  more 
punda  than  when  it  has  changed  its  date  to  that  of 
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a Fly,  and  has  its  punda  very  freely  expofed  to  the 
air : in  the  Rhinoceros  Beetle  the  Worm  has  more 
punda  refpiratoria,  and  clofer,  becaufe  it  crawls  on 
the  ground  amidfl  mud  or  dull ; they  are  lefs  nu- 
merous in  the  Fly,  as  its  air-holes  are  always  more 
freely  expofed  ; and  when  the  Beetle  is  adually  hy- 
ing, thofe  punda  which  were  clofed  by  the  cafes  of 
the  wings  are  fully  opened  ; fo  that  the  infect  breathes 
more  freely,  and  perhaps  its  body  is  lightened,  fo  that 
it  hies  more  ea'fily  : it  is  alio  particular,  that  in  the 
full-grown  Beetle,  though  the  punda  be  lefs  in  num- 
ber, the  lungs  are  enlarged,  they  both  change  their 
form  and  become  more  capacious ; for  the  tubes  are 
mere  tracheas  or  ftraight  lines,  with  dired  branches 
in  the  Worm,  but  in  the  Beetle  they  are  dilated  from 
point  to  point  into  air-bags. 

Infects  in  general  are  bred  in  eggs,  transformed 
into  Worms,  affume  then  the  form  of  an  aurelia,  that 
is,  of  a Fly,  final!  but  full  formed,  with  its  legs  drawn 
up,  its  wings  plaited  and  folded,  ready  at  all  points 
to  burft  from  the  covering  which  furrounds  it ; for 
both  in  pofture  and  in  the  membranes  which  fur- 
round  it,  it  refembles  a foetus.  In  thefe  three  flages 
it  (fill  is  ncuriflied  by  air-tubes : they  open  by  punda 
refpiratoria  while  it  remains  a Worm  ; the  fame  punc- 
ta  dill  ferve  it  while  it  is  wrapped  up  an  aurelia  or 
concealed  Fly  ; when  the  Fly  burfts  out,  the  fame 
punda,  the  fame  tubes,  which  have  ferved  in  its  for- 
mer flages,  ferve  it  dill  ; only  this  is  mod  curious, 
that  when  from  a Worm  it  proceeds  a Fly,  the  fldn 
which  it  rids  itfelf  of  (crawling  out  of  it  and  pudiing 
with  its  feet)  carries  off  along  with  it  many  of  the 
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internal  parts ; the  mouth,  the  anus,  and  efpecially 


all  the  refpiratory  tubes,  lofe  an  internal  fkin,  at  the 
fame  time  that  the  old  fldn  or  Hough  is  puflied  off 
from  the  outward  furface  of  the  body  ; and  when  the 
punrfa  are  thus  changed,  they  are  left  more  open  than 
before,  and  often  their  number  is  changed.  For  the 
drawing  of  this  Hough  or  fkin  (a)— from  which  the 
Worm  has  juft  difengaged  itfelf,and  the  old  air-tubes  (£) 
— inverted,  and  adhering  to  the  caft  fkin,  fee  figure  8. 
which  is  the  figure  of  the  Coffus,  an  afferfed  name  by 
which  Mouffet  and  others  have  chofen  to  diftinguifn 
the  Worm  from  which  the  Horned  Beetle  proceeds. 

Thefe  are  the  various  ways'  by  which  infeds  are 
Supplied  with  air  ; and  nothing  can  be  more  interefting 
than  to  obferve  the  vaft  proportion  of  air  which  they 
draw  in,  as  if  they  lived  upon  that  element  ; the  in- 
finite care  with  which  Nature  has  guarded  this  main 
fundion  in  infers,  ordaining  fo  many  various  ways 
by  which  they  may  in  fome  fenfe  fill  their  fyftem 
with  air.  The  variety  of  ways  is  changed,  and  foiled, 
as  I have  obferved,  to  their  various  ways  of  life,  and 
to  the  various  conditions  and  ftages  of  their  life; 
while  they  are  Worms,  when  they  are  involved  fee- 
tufes,  and  when  they  have  burft  their  Hiell  and  are 
full  grown.  In  fliort.  Worms,  aureliae,  Flies,  Beetles, 
Bees,  and  all  forms  of  infeds,  have  all  of  them  their 
fcracheas  by  which  they  breathe  a wonderfully  large 
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There  can  be  no  miitake  concerning  the  function 
of  their  air-tubes  and  of  their  heart ; it  is  ignorance 
or  inattention  only  that  can  caufe  confufion : the 
heart  of  a Caterpillar,  of  a Snail,  of  the  Worms  from 
which  various  Flies  are  produced,  are  feen  diftindly 
through  their  tranfparent  body,  running  down  their 
back  in  form  of  a tube,  fometimes  flightly  oval,  forne- 
times  having  frequent  dilatations,  always  throbbing 
with  dillindt  and  equal  ftrokes. 

Nor  can  there  be  any  miflake  that  it  is  air  they 
breathe  ; for  before  we  dififed  an  infed,  we  muft  kill 
it ; the  contortions  of  a live  Caterpillar  prevent  all 
deliberate  difiedion,  or  even  a view  of  the  parts  ; we 
may  poifon  the  in  fed,  as  with  turpentine  or  fpirits ; 
we  commonly  drown  it : this  is  done  by  immerfing  it 

in 
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in  a little  tepid  water.  Nay,  we  find  a thing  which  is 
at  firfl  inconceivable  to  be  really  true,  that  not- 
withflanding  the  modulations  of  the  air-tubes  with 
each  other,  which  feenis  to  provide  againft  all  fuch 
effects,  when  we  clofe  up  the  ftigmata  of  an  in  fed; 
one  by  one,  the  parts  become  in  the  fame  proportion 
paralytic  ; if  we  varnifh  over  the  ftigmata  of  one 
fide,  that  fide  becomes  paralytic  ; if  we  varnifh  over 
the  ftigmata  of  both  Tides  up  to  the  laft  holes,  the 
infed  lives,  but  in  a very  languid  condition,  it  fur- 
vives  in  a kind  of  lethargic  date  lor  two  days,  with- 
out any  pulfation  in  its  heart ; if  we  alfo  flop  the  two 
higheft  holes,  it  dies. 

Of  all  the  examples  of  refpiration,  that  which  is 
reported  by  Spallanzani  is  what  I mo  ft  wonder  at,  and 
cannot  but  doubt.  In  acefcent  liquors,  or  the  juices 
of  animal  bodies,  animalcules  are  feen  plainly  with  fmv 
pie  glaffes,  moving  fometimes  rapidly,  fometimes  flow- 
ly  ; but  never  hitherto  has  any  author  pretended  to  fee 
their  lungs  or  heart.  Mr.  Spallanzani  fays,  u that  thefe 
animalcules  are  elliptic  bodies  ; 
that  in  the  centre  of  each  ellip- 
fis  he  fees  two  ftars,  which  are 
in  conftant  alternate  and  regular 

motion,  whether  the  creature  refts  or  moves.  Each 
ftar-like  body  has  in  its  centre  a fmall  globe,  and 
every  three  or  four  feconds  the  globules  are  blown  up 
ftowly  to  three  or  four  times  their  natural  fize,  and  as 
flowly  comprefied  again ; and  every  time  that  the  ra- 
dii are  inflated  the  central  globule  fubfides.  On  one  j 
fide  of  thefe  ftar-like  bodies  there  is  an  oval  part, 
which  is  continually  agitated  with  a trembling  mo- 
tion j he  calls  the  ftar-like  bodies  lungs,  and  the  oval 
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body  he  thinks  is  the  heart.”  Spallanzani  furely  has 
forgotten  that  he  is  fpeaking  of  lungs  in  an  aquatic 
infect : if  thefe  ftar-like  bodies  have  any  fuch  ufe,  they 
mud  be  gills. 

Thefe  are  the  animalcules  which  Buffon  called  or- 
ganic genus,  and  from  which,  as  materials  and  pieces, 
he  built  up  the  animal  body.  But  if  all  this  be  true, 
then  the  day  is  come  which  he  little  expected,  when 
the  organic  particles,  on  the  faith  of  which  he  built 
all  his  fyftcm  of  generation,  are  proved  to  be  living 
and  moving  animalcules,  voracious  of  food,  devour- 
ing each  other,  breathing  air,  and  having  a vifibls 
pulfating  heart ; animalcules  depofxied  from  the  atmo- 
fphere,  arid  generating  like  other  infefts  of  their 
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Thus  we  are  convinced  of  the  importance  of  refpi- 
ration,  and  the  abforption  of  air  in  ail  living  creatures, 
from  Man  even  to  the  meanefl  reptile  ; and  not  lead 
needful  in  the  lad  and  lowed  order,  which  receive  in 


proportion  a fuller  fupplv  of  air  than  fifties,  amphibise, 
or  Man  ; one  point  chiefly  confounds  the  little  know- 
ledge that  we  have  on  this  fubject,  viz.  that  many  iil- 
feeds  live  bed  in  the  fouled  air. 
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CHAP,  IV.  i 

OF  THE  PECULIARITIES  IN  THE  CIRCULATION  OF 

THE  FCETUS. 

The  peculiarities  of  the  fetus  all  relate  to  the  oxy* 
dation  of  the  blood,  and  are  Rich  chiefly  as  fulfil 
the  circulation  of  the  blood  without  any  need  of  its 
pailing  through  the  lungs,  enabling  the  fetus  to  live 
without  that  fun&ion  in  its  mother’s  womb. 

i.  We  are  allured  that  the  blood  which  comes  to  the 
fetus  through  the  umbilical  vein  is  pure,  or  of  greater 
value  than  that  which  the  fetus  returns  to  the  mo- 
ther's fyftem.  Either  this  blood  is  leftored  to  all  its 
properties  merely  by  palling  through  the  mother’s 
fyftem,  and  what  is  thus  drained  olf  from  the  extre- 
mities of  the  mother’s  fyltem  is  more  than  fufficient 
for  the  life  of  the  child ; or,  without  Rich  direfi  com- 
munication, the  placenta  performs  to  the  fetus  a func« 
tion  equivalent  to  that  of  the  lungs.  'Then  this  blood, 
whofe  value  and  properties  mull  be  loft,  if  pulhed 
through  the  circulation  of  the  liver,  paffes  only  in 
part  through  the  liver,  while  a chief  lhare  of  it  goes 
by  a fide  palfage,  which  is  called  the  ductus  or  ca- 
kalis  venosus,  under  the  liver,  diredlly  to  the 
heart  #.  . ■ 

* N,  B.  The  canalis  venofus  is  marked  in  the  plan, 
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2.  This  blood  does  not  pafs  through  the  circulation 
of  the  lungs ; perhaps  it  ought  not  to  pafs  ; for  there 
being  no  refpiration,  no  air  admitted  to  the  lungs,  the 
blood  might  rather  be  contaminated ; perhaps  it  can- 
not pafs,  the  lungs  never  having  been  expanded  with 
air  : but,  however  that  be,  there  is  a fide  palfage  for 
conveying  it  from  the  right  to  the  left  fide  of  the  heart 
clear  of  the  lungs.  For  this  ufe  is  the  foramen 
ovale,  which  is  an  opening  of  no  inconfiderable  fize 
betwixt  the  right  and  left  auricle  of  the  heart ; its 
area  is  as  large  as  that  of  the  vena  cava ; and  it  is  fuf- 
hcient,  without  the  help  of  the  dudtus  arteriofus,  to 
convey  the  blood  freely  from  right  to  left. 

3.  The  ductus  arteriosus  ferves  quite  another 
purpofe  ; for  though  the  circulation  of  the  aorta  is  well 
maintained  in  the  tidult  body  by  the  force  of  one  ven- 
tricle only,  yet  in  the  foetus  one  ventricle  will  not 
fuffice.  In  the  fetus  the  heart  mud  pufh  its  blood 
not  only  through  that  fyftem  of  vefiels  which  is  with- 
in the  body,  but  alfo  it  muft  pulh  it  onwards  through 
a fecond  circle  of  veflels,  viz.  thofe  of  the  placenta  ; 
for  the  iliac  arteries  do  not  defend  into  the  thigh 
and  pelvis  of  the  fetus,  but  the  iliac  artery  itfelf, 
with  little  diminution  (very  fmall  branches  only  be- 
ing given  downwards  into  the  pelvis  and  thigh),  turns 
upwards  along  the  fide  of  the  bladder  ; and  thefe  two 
arteries  going  out  from  the  navel,  form  the  umbilical 
cord  ; and  the  heart  of  the  fetus  has  to  give  life  and 
action  not  only  to  its  own  internal  fyftem,  but  to 
thefe  two  arteries  comprehending  the  chief  bulk  of 
the  aorta,  which  run  out  to  the  diftance  of  three  feet 
along  the  umbilical  cord,  and  which  make  wonderful 
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convolutions  in  the  placenta,  and  terminate  with  ex- 
treme minutenefs  upon  its  furface.  It  is  this  which 
occafions  the  neceffity  of  the  du&us  arteriofus,  which 
is  merely  a union  or  inofcuiation  of  the  pulmonic 
artery  with  the  aorta.  This  union  is  formed  by  a 
great  branch  of  the  pulmonic  artery  in  the  foetus, 
joining  the  aorta  below  its  curve.  This  great  branch 
(for  it  is  greater  than  the  two  branches  which  go 
to  the  lungs)  is  named  the  du&us  arteriofus,  and 
may  be  defined  an  inofcuiation  betwixt  the  pulmonic 
artery  and  the  aorta,  fo  very  large,  that  it  gives  the 
aorta  of  the  foetus  twice  its  natural  fize  and  propor- 
tion, and  enables  the  blood  of  that  artery  to  have  the 
full  force  of  both  ventricles ; of  the  left  ventricle 
through  the  aorta,  and  of  the  right  ventricle  through 
the  duClus  arteriofus  by  one  fynchronous  ftroke* 

4.  The  contaminated  blood  of  the  foetus  muft  be 
returned  to  the  mother,  or  at  lead;  to  the  placenta ; 
for  which  purpofe  the  two  iliac  arteries  are  reflected 
along  the  fide  of  the  bladder  as  I have  juft  explained. 
I fay  the  iliac  arteries  without  referve,  becaufe  the 
hypogaftric  and  femoral  arteries,  that  is,  the  arteries 
of  the  pelvis  and  thigh,  though  they  are  the  largeft 
branches  of  all  the  body  in  the  adult,  are  in  the  foetus 
extremely  fmall ; and  thence  that  fmallnefs  of  the 
lower  extremities  compared  with  the  largenefs  of  the 
head,  which  characterizes  the  child,  and  which  it 
takes  years  to  redrefs. 

DUCTUS  VENOSUS. 

Thus  have  I defined  thefe  parts  and  their  ufes,  in 
order  that  their  ftridt  anatomy  may  be  the  more 

eafi  ly 
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eafily  explained  ; and  the  part  firft  mentioned,  viz.  the 
du&us  venofus,  is  the  part  the  moft  difficult  to  be  un~ 
derftood,  and  never  without  the  help  of  a plan.  In 
iny  plan  I have  endeavoured  to  elucidate  thefe 
points. 

Firft,  The  mere  anatomy,  connections,  and  inofcu- 
lations  of  the  veffels  ; {bowing  how  the  umbilical  vein 
brings  in  the  blood  of  the  mother  ; how  that  vein 
fpreads  in  the  liver  and  feeds  all  its  left  fide  with 
blood ; and  how  the  ductus  venofus  carries  part  of 
that  blood  away  from  the  circulation  of  the  liver, 
conducting  it  directly  onwards  to  the  right  fide  of  the 
heart. 

Secondly,  I have  endeavoured  to  explain  what  parts 
of  the  liver  each  branch  fupplies,  and  how  thefe  veffels 
lie  in  the  liver  of  a new-born  child. 

Thirdly,  I have  contrafted  with  this  the  change 
of  form  in  thefe  fame  veffels,  when,  as  happens  in  the 
adult,  the  form  of  the  liver  is  changed,  and  the  ductus 
venofus  and  the  umbilical  vein  are  obliterated,  and 
gone  or  converted  into  ligaments  of  very  trivial  ufe  or 
iize. 

The  blood  from  the  maternal  fyftem  tranfmitted 
through  the  placenta,  and  oxydated,  or  having  un- 
dergone fome  change  equivalent  to  oxydation,  comes 
down  along  the  umbilical  vein  : — the  vein  enters  by 
the  navel,  adheres  to  the  inner  furface  of  the  abdo- 

i 

men,  enters  into  the  liver  at  the  top  of  that  great 
tranfverfe  cleft  which  divides  the  liver  into  two  lobes ; 
and  after  entering  the  liver,  it  begins,  as  if  it  were  the 

regular 


THE  FOETUS,  173 

regular  and  peculiar  veffel  of  the  liver,  to  diftributc 
branches  through  its  fubftance  from  right  to  left. 

In  figure  1. — (a  a)  iliows  the  umbilical  vein— 
(b')  the  point  at  which  it  enters  the  liver— (V,  d9  e,  /,) 
branches  given  to  the  fubftance  of  the  liver*  till  at 
laft  it  gives  off  (g) — * a very  great  branch,  which  is 
indeed  the  chief  trunk  for  the  left  fide  of  the  liver  \ 
it  branches  out  in  the  liver  like  the  oppolite  trunk* 

(m) — But  I cut  it  offfhort*  left  it  fhould  confufe  the 

* / 

plan.  Next  comes  ( [h ) — the  dudus  venofus,  whofe 
office  is  important*  but  whofe  fize  is  not  quite  what 
we  fhould  fuppofe.  It  comes  off  direct  from  the  urn- 
bilical  vein  ; its  courfe  is  fhort,  and  a little  curved  ; it 
joins  at  (/)- — the  largeft  of  the  hepatic  veins*  i.  e.  of 
thofe  great  veins  which  return  the  blood  from  the  li- 
ver* and  along  with  it  goes  diredly  into  the  right 
auricle  of  the  heart,  which  is  marked  (*). — This*  per- 
haps, might  fuffice  as  a defcription  of  the  dudus  ve- 
nofus ; but  it  is  convenient,  and  will  make  a clear 
fubjed,  to  finifh  tha  tcirculation  of  which  this  dudus 
venofus  is  one  of  the  chief  difficulties. 

This  I confider  as  the  end  of  the  umbilical  vein, 
for  here  its  circulation  ends ; or,  if  it  fends  blood  into 
the  right  branch  of  the  vena  portte,  its  proportion  is 
but  fmall.  But  the  vena  portae  (which  is  juff  the 
colledion  of  all  the  abdominal  veins  into  one  trunk,— 
of  the  fplenic  vein  (i)  —of  the  mefenteric  vein  (2)— 
of  the  hemorrhoidal  vein,  i.  e . the  vein  from  the  pel- 
vis  (3)  the  vena  portae*  I fay,  compofed  of  all  thefe 
veins,  is  the  true  vein  of  the  liver. 

The  branches  of  the  vena  portae  are  gathered  into 
a trunk  at  (£)— that  trunk  enters  the  liver  at  (/)— it 

divides 
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divides  into  two  great  tranfverfe  branches  at  (m)  and 
( n ) — the  one  ferving  the  right  fide  of  the  liver  and  thus 
other  the  left;  but  in  the  foetus  this  left  branch  ( n ) 
is  not  known  as  the  limb  or  left  branch  of  the  vena 
portae,  but  looks  rather  like  the  right  branch  of  the 
umbilical  vein ; indeed,  it  is  named  fo  by  Mr.  Ber- 
tin. 

But  that  I may  not  convey  vague  uncertain  notions 
of  veffels  apart  from  the  organ  which  they  are  to  fup- 
ply,  I have  in  figure  2.  laid  thefe  velfels  upon  an  out- 
line of  th©  liver  ; by  which  I am  fure  to  explain  cor 
redly,  1.  How  the  umbilical  vein  (a)  enters  at  (Z>) 
into  that  great  longitudinal  cleft  which  parts  the  liver 

Vi 

into  two  lobes.  2.  How  it  begins,  as  if  it  were  the 
peculiar  velfel  of  the  liver,  to  diftribute  its  branches 
(V,  d , e>  /,)  from  right  to  left.  3.  How  the  lad  great 
branch  (g)  of  the  umbilical,  vein  is  the  left  trunk 
for  fupplying  the  left  fide  of  the  liver  with  blood. 
4.  How  the  dudus  venofus  (Jj)  goes  off  in  the  moll 
dired  manner  from  the  umbilical  vein,  and  the  faired 
for  receiving  its  full  proportion  of  blood ; and  how  it 
carries  that  blood  diredly  onwards  to  the  back  of  the 
liver,  or  that  part  which  touches  the  diaphragm,  and 
there  the  dudus  venofus  enters  the  heart 

* The  lobes  of  the  liver  in  figure  2.  are  marked  thus : — (i)The 
great  right  lobe — (2)  The  great  left  lobe- — (3)  The  little  lobe,  or 
Lobulus  Spigelii,  lying  betwixt  them  ; and  it  fliould  be  remembered, 
with  regard  to  the  pofition  of  the  liver  in  this  drawing,  that  it 
(lands  upright,  as  if  pulled  up  by  pulling  at  the  umbilical  vein  (a) — • 
©r  at  the  round  ligament,  which  is  the  fame  thing  (for  the  vein  ik 
converted  into  this  ligament),  fo  as  to  bring  it  into  a perpendicular 
pofture,  and  fhow  the  back  line  of  the  liver  (4,  4} — where  it  touches 
the  fpine  and  diaphragm. 

But 
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Bat  my  third  plan  explains  the  adult  liver  as  if  thefe 
branches  had  never  exifted.  The  two  fir  ft  plans  Ihow 
what  are  its  veins  in  the  fetus.  This  third  plan  fhows 
what  are  its  proper  and  permanent  veins ; for  thofe  pe- 
culiar veins  which  we  find  in  the  child  are  accommoda- 
tions for  the  fetus,  are  ranked  among  the  peculiarities 

of  the  fetus,  and  are,  when  the  child  is  born,  oblite- 
rated by  a new  circulation ; and  what  is  very  curious, 

by  a circulation  which  goes  through  the  fame  veffels 

in  a retrograde  courfe. 

In  this  third  plan  I reprefent  the  liver  of  the 
adult ; I confider  only  the  vena  portae,  which  is  its 
proper  vein,  and  I give  the  vein  and  the  liver  it- 
felf  a new  and  more  fimple  form.  This  plan  is 
drawn  from  an  adult  liver,  mod  of  its  fubftance 
being  differed  away. — -(a)  Marks  the  right  lobe — • 
[b)  the  left — (V)  the  iobulus  Spigelii.  Thefe  are 
fufficient  to  mark  the  more  important  points,  and 
I have  not  fpared  the  fubftance  of  the  liver  in, 
other  parts  where  veff  Is  were  to  be  Ihown.— (d)  Is 
the  fhape  of  the  vena  portae  tied  after  inje&ion,  and 
cut  fhort  and  twilled  a little  fo  as  to  make  it  (land  ai~ 
moft  perpendicularly — (e)  and  (f)  are  the  two  great 
lateral  branches  going  to  the  right  and  left  Tides  of 
the  liver;  and  this  cylindrical  part  of  this  very  great 
vein  is  called  the  finus  of  the  vena  portse.  It  is  fo 
formal,  lies  fo  fairly  at  right  angles  with  the  vena 
portse,  goes  fo  regularly  into  two  equal  limbs,  the 
branches  too,  even  when  fpreading  in  the  liver,  are 
fo  formal,  that  it  looks  more  like  a piece  of  human 
mechanifm  than  any  thing  belonging  to  the  living 
body  : it  appears  fo  here,  not  from  the  ftifF  and  awk- 
ward 
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ward  forms  which  a plan  mull  have,  but  becaufe  it  is 
thus  in  nature.  The  right  branch  (g)  is  diftributed 
very  formally  to  the  right  fide  of  the  liver  : — (h)  The 
oppofite  branch  is  diftributed  as  formally  to  the  left  5 
and  there  is  no  mark  or  note  by  which  it ' can  be 
known  that  this  left  branch  had  ever  proceeded  from 
the  umbilical  vein,  or  been  filled  by  it,  or  been  any 
thing  but  what  it  now  appears,  the  left  branch  of 
the  vena  portse  correfponding  mofi  regularly  with 
the  right.  And  in  the  fame  way  it  may  be  obferved, 
that  the  middle  veins  of  the  liver  (/,  k0  /,  m>)  are  now 
plainly  known  to  be  legitimate  branches  of  the  vena 
portae,  though  they  appeared  in  the  foetus  to  be  pro- 
per branches  of  the  umbilical  vein : they  are  named 
fo  by  Bertin  and  others,  the  bell  anatomifls  5 but  that 
they  are  plainly  not  fo,  becaufe  the  umbilical  vein 
(fince  thefe  branches  go  off  at  an  angle)  filled  them 
only  by  a backward  courfe,  while  here  in  the  adult 
they  are  filled  by  their  natural  trunk,  the  vena  portae, 
in  a more  natural  way. 

Now,  by  glancing  the  eye  from  the  circulation  of 
the  foetus  to  that  of  the  adult,  we  obferve  thefe 
changes  : Firft,  The  liver  of  the  foetus  has  blood  cir- 
culating in  two  directions  j the  right  fide  of  the  liver 
is  filled  from  the  vena  portae,  the  left  fide  by  the  um- 
bilical vein.  The  liver  of  the  foetus  having  two  veins 
has  a large  quantity  of  blood,  a growth  larger  than 
that  of  any  of  thevifcera;  and  indeed  the  liver  alone 
' feems  to  fill  all  the  upper  region  of  the  abdomen. 
This  is  changed  when  the  child  is  born ; the  umbili- 
cal circulation  is  cut  off  and  the  liver  of  the  child 
ceafes  to  grow  but  in  proportion  to  the  other 

parts. 
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parts  *.  Next,  we  obferve  in  the  fcetus  how  the  um- 
bilical vein  runs  into  the  left  branch  of  the  vena  por- 
tae, info, much,  that  the  left  branch  of  the  portae  has 
not  any  determined  form  ; nor  has  the  firms  venae 
portae,  or  the  horizontal  fhaft  of  this  vein,  that  peculiar 
and  formal  fhape  which  I have  already  obferved.  This 
fhape,  then,  of  the  fmus  venae  portae,  is  not  to  be 
looked  for  in  the  child,  and  is  not  found  in  thefe 
plans. 

Again,  we  find  in  the  adult  thofe  blood-veffels  ob- 
literated which  ferved  fuch  peculiar  ufes  in  the  foetus ; 
the  blood  which  flowed  formerly  into  all  the  left  fide 
of  the  liver  by  the  umbilical  vein  now  comes  along 
the  venae  portae ; thefe  veins  are  now  working  their 
blood  forwards  in  a retrograde  courfe  ; the  blood  which 
flowed  once  in  the  dire£lion  (i)  N3  2.  runs  now  in 
the  direction  [k)  N°  3. 

In  this  plan  are  feen  alfo  the  hepatic  veins,  or 
branches  of  the  vena  cava,  in  the  liver.  Thefe  three 
great  veins  marked  (/  / /) — are  the  returning  veins, 
which  carry  back  to  the  heart  that  blood  which  the 
venae  portae  (affuming  the  office  of  an  artery)  circu- 
lates in  the  liver;  and  it  is  with  one  of  thefe  that  the 
ductus  venofus  joins  before  it  enters  the  heart. 

' \ 

# One  is  forced  to  fpeak  this  unphilofophical  language*  though 
the  iize  of  the  liver  in  the  foetus  is  as  juft  and  well  proportioned  to 
the  fcetus,  as  that  of  an  adult  body  is  to  an  adult  body. 
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The  foramen  ovale,  the  fecond  peculiarity  of  the 
foetus,  is  a hole  of  no  inconfiderable  fize,  tranfmit- 
ting  the  blood  freely  from  the  right  to  the  left  fide  of 
the  heart*  Its  ufe  is  obvious,  even  from  a general 
view  of  the  fyftem ; and  when  we  look  more  clofely 
into  its  mechanifm,  its  ufes  are  completely  explained. 
Its  valve  being  placed  on  the  fide  of  the  left  auricle, 
perfectly  fettles  (and  that  by  the  only  authentic  proof] 
the  courfe  of  its  blood : and,  fatisfied  with  the  de- 
fcription  which  I am  now  to  give,  I decline  all  dif- 

Explanation  of  the  Plan  of  the  Foramen  Ovale. 

{a)  The  afcending  cava,  with  its  hepatic  branches  ( b b)—~ 
(c)  The  defcending  cava, — (d)  The  right  auricle,  where  it  lies  againft 
the  roots  of  the  aorta  and  of  the  pulmonic  artery — (/)  The  itlhmus 
Veuffenii,  as  it  is  called,  or  circle  which  furrounds  the  oval  hole — 
(m)  The  valve  of  the  foramen  ovale- — («)  A fmall  opening,  which 
we  always  find  towards  its  upper  part — ( o ) The  opening  towards 
the  ventricle. — This  plan  is  intended  chiefly  for  fhowing  the  true 
place  of  the  foramen  ovale ; its  anatomy  and  juft  form  is  better  re- 
prefented  in  the  true  drawing  which  ends  this  fubjeft. 
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putes  about  the  nature  of  this  opening,  or  its  valve. 
This  is  a fubjebt  which  difputes  may  perplex,  but 
cannot  explain.  Another  reafon  which  I have  for 
declining  fuch  controveifies,  is  this : It  is  an  eafy 
matter  to  impofe  upon  a whole  academy,  eafier  by  far 
than  upon  one  ingenious  man  : and  thus  it  came  to 
pafs  that  in  the  French  Academy  each  theorifl  brought 

diffections  of  the  heart  and  foramen  ovale  fuited  to  his 

* 

own  doctrines ; each,  when  convenient,  changed  his 
ground  a little,  and  brought  new  diffebtions  ; and  thus 
valves  and  auricles,  fatal  and  adult  hearts,  double 
Cats  and  human  monfters,  made  their  annual  exhi- 
bitions in  the  hails  of  the  French  Academy  : the 
Society  never  fickened  nor  tired,  and  the  rareefhow 
lafted  exactly  one  hundred  years. 

What  kind  of  dobtrines  were  current  at  fuch  a time 
it  is  almoft  fuperfluous  to  explain ; yet  I think  it  not 
amifs  to  remark  two  examples,  of  obduracy  on  the 
one  hand,  and  of  ingenuity  on  the  other,  in  two  of 
the  greateft  men.  Mr.  Mery  had  conceived  notions 
about  the  circulation  of  the  blood  in  the  fetus,  which 
can  hardly  be  explained  * ; but  it  was  one  point 
efiential  to  his  dobhine,  that  the  blood  in  the  fetus 
moved  direblly  from  the  left  auricle  to  the  right.  He 
was  forced  to  deny  that  the  foramen  ovale  had  a 

# All  that  can  be  done  towards  the  explaining  it  in  one  word  is 
this : He  “ fancied  that  the  right  cavity  of  the  heart  was  fo  large 
and  the  left  fo  fmall,  that  always  the  left  fide  was  obliged  to  dif* 
gorge  again  upon  the  right  fide  ; and  this  was  the  meaning  of  the 
blood  rufhing  through  the  foramen  ovale  from  the  left  fide  to  the 
right,  '* 
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valve;  and  this  dodrine  he  continued,  with  many 
quirks  and  tricks*  to  maintain  to  his  dying  day.  Mr. 
Winilow  agreed  with  Mery  ; he  faid,  that  the  foramen 
ovale  had  no  valve;  that  though  it  had  a membrane, 
that  membrane  performed  nothing  of  the  office  of  a 
valve ; that  the  blood  paffed  freely  from  right  to  left, 
or  from  left  to  right*  as  occafion  required ; that  thus 
the  two  auricles  were  as  one.  He  forgot  for  a time 
that  there  is  but  little  circulation  in  the  foetal  lungs ; 

i 

that  the  right  auricle  is  filled  with  all  the  blood  of 
the  body,  while  the  left  is  filled  very  fparingly  by  the 
pulmonic  veins.  From  thefe  data  it  is  plain,  that  the 
balance  muff  always  be  in  favour  of  the  right  auricle; 
that  it  always  muft  be  more  full  of  blood  ; that  with- 
out fome  valve  the  blood  muft  rufh  with  a continual 
preiTure  from  right  to  left ; while,  again,  the  place  of 
the  valve  is  itfelf  a demonftration  that  the  blood  can- 
not pafs  from  left  to  right,  Winilow,  when  he  fome 
years  after  perceived  that  he  had  fpoken  idly  upon 
this  fubjed,  left  Mr.  Mery  among  his  foolifh  argu- 
ments and  diffedions,  and  retraded  all  that  he  had 
written  with  a manlinefs  of  fpirit  which  deferves  to  be 
recorded. 

The  foramen  ovale  is  not  ftridly  oval,  but  is  rather 
round.  In,  the  plan  it  appears  oval,  becaufe  there 
i have  endeavoured  to  reprefent  the  condition  of  the 
veftels  when  the  heart  is  dilated  and  the  veftels  full ; 
but  when  we  lay  it  out  for  demonftration  or  for 
drawing,  it  appears,  as  in  the  drawing,  of  a rounded 
fhape. 

The  oval  hole  is  in  the  partition  betwixt  the  two 
auricles  at  its  very  backmoft  point ; for,  in  fad,  the 
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auricles  touch  each  other  only  behind ; at  their  fore 
part  they  are  feparated  by  the  roots  of  the  aorta 
and  pulmonic  artery,  as  may  be  feen  in  any  of  the 
plans.  We  look,  then,  for  the  foramen  ovale  at  the 
very  backmofl  part  of  the  right  auricle ; or  rather 
it  is  placed  fo  high  in  the  auricle  as  to  feern  to  belong 
rather  to  the  root  of  the  cava  clefcendens.—A  ring 
rife*  round  the  borders  of  the  hole,  very  pro- 
minent, and  exactly  like  the  ring  of  the  meatus 
auditorms  interims  in  a child.  ~ This  was  named 
isthmus  YEussENii ; but  this  conceited  name  of 
Ifthmus^  which  Veuffens  gave  it,  is  quite  unintelligible, 
and  it  muft  be  changed  for  that  of  the  circuhus 
foraminis  ovalis,  the  ring  or  circle  of  the  oval 
hole.— This  circle  is  thick  at  its  edges  ; very  flrongly 
mufcular,  like  the  mufeuli  peelinati  of  the  auricle  ; in 
fo  much  that  authors  of  fome  chara&er  have  thought 
this  a fphinder  for  the  oval  hole*  There  is  no  doubt 
a kind  of  decollation  of  the  fibres  at  each  end  of  the 
oval  hole ; fo  that  thefe  fibres,  forming  a fort  of  pillar 
on  each  fide  or  edge  of  the  foramen,  the  name  of  Pil- 
lars of  the  Ring,  or  columns  foraminis  ovalis,  is 
lefs  exceptionable  ; though  thefe  pillars,  or  any  thing 
deferving  fuch  a name,  will  not  be  eafily  found  by  one 
beginning  anatomy. 

The  valve  of  the  oval  hole  lies  entirely  on  the  left 
fide,  as  the  round  edges  of  the  right  fide  may  demon* 
Urate.  By  taking  the  blunt  probe,  we  find  we  can  Sift 
it  towards  the  left  fide;  but  being  puflied  towards  the 
right  fide,  it  rifes  into  a fort  of  bag,  and  oppofes  the 
probe.  The  valve  is  perfe&ly  tranfparent;  it  feemi 
delicate,  like  all  the  other  membranous  valves,  but  k 
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really  ftrong.  There  is  often  left,  after  the  doling  of 
the  valve,  a final!  opening  at  its  upper  part.  The 
valve  clofes  foon  after  birth  : the  hole  is  fo  large,  that 
this  membrane  forms  a very  large  lhare  of  the  parti- 
tion betwixt  the  auricles  5 its  transparency  is  fuch, 
compared  with  the  reft  of  the  walls,  that  it  is  as 
diftind  in  a boy,  or  in  an  adult,  as  in  a foetus. 

This  is  the  anatomy  of  the  oval  hole,  and  of  its 
valve ; and  this  proves,  and  any  one  who  examines  it 
will  entirely  be  convinced,  that  the  blood  of  the  foetus 
paffes  through  it  from  right  to  left 


/ uzrj)  nuutnxf  of  the  . fora  wen  ('i-au  • 

O'  < ' 


* This  heart  of  a foetus  had  all  its  parts  cut  away,  except  the 
ventricles  [an) — the  vena  cava,  with  a blow-pipe  in  it  (b) — and  the 
wall  or  partition  betwixt  the  auricles  (c  c ) — which  is  here  unfolded,  to 
Ihow  the  foramen  ovale.  The  mufculi  pe&enati,  or  mufcular  fibres  of 
the  auricle,  are  well  feen  at  (kk).— (d)  Is  the  circle  of  the  valve, 
the  annulus  foraminis  ovalis. — [e ) Is  the  valve  itfelf. — (/)  Is  the  fmall 
opening  in  the  upper  part  of  the  valve,  where  the  valve  falls  flack, 
and  ready  to  open. — (m)  Is  one  of  the  tricufpid  valves,  or  of  thofe 

valves 
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The  dudfus  arteriofus  I have  defined  a great  inof- 
culation  betwixt  the  pulmonic  artery  and  the  aorta ; 
not  for  the  purpofe  of  conveying  away  that  blood 
which  fhould  pafs  through  the  lungs,  but  for  giving 
to  the  blood  of  the  aorta  the  propelling  power  of  both 
ventricles:  and  how  well  it  is  able  to  perform  this  office, 
will  be  eafily  feen  from  the  drawing  on  my  margin  f* 
The  pulmonic  artery 
of  the  adult  divides,  as 
has  been  marked  in  all 
my  former  plans,  into  two 
great  arteries,  one  going 
to  the  right  fide,  another 
to  the  left  ; but  in  the 
foetus  there  arifes  a mid- 
dle branch  betwixt  thefe' 
two.  It  is  larger  than 
both  put  together  7 it  is 
in  the  middle,  and  fo 
comes  mofl  diredtly  from 
the  heart ; it  goes  in  a 
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valves  which  guard  the  right  auricle ; and  both  this  and  the  valve  of 
the  foramen  ovale  appears  fo  bright  againft  the  blaeknefs  of  the 
heart,  becaufe  they  are  tranfparent,  and  the  light  is  made  to  Aline 
through  them,  which  is  the  bell  way  of  demoaftrating  the  valve  of 
the  foramen  ovale. 

f This  Aeetch  is  taken  from  a little  preparation  made  on  purpofe, 
where  a quill  was  thruA:  in  fo  ftrongly  betwixt  the  dudtus  arteriofus 
snd  aorta,  as  to  feparate  them  unnaturally,  and  leave  a fpace  (a)  bet- 
twist  them.— ~[b  b)  Marks  the  two  ventricles- — ( c c'j  the  place  from 

N 4 which 


I 


'*84  CIRCULATION  OF 

ftraight  line  towards  the  aorta,  and  joins  with  it  im- 
mediately below  the  arch.  This  is  the  ductus  arte- 
riofus,  the  centre  branch  of  the  three  branches  into 
which  the  pulmonic  artery  of  the  foetus  is  divided.  It 
is  bigger  than  the  aorta  in  the  foetus  ; it  gives  the  full 
force  of  the  right  ventricle  to  the  blood  of  the  aorta, 
in  addition  to  that  of  the  left.  I11  the  adult  it  is  fo 
thoroughly  obliterated,  that  by  the  moll  careful  d [dec- 
don  we  can  fliow  no  other  vedigeof  it  than  a cord-like 
adhefion  of  the  aorta  and  pulmonic  artery. 

1 1 1 - 

Thefe,  then,  are  the  chief  peculiarities  of  the  foetus*; 
but  the  conclufions  which  have  been  drawn  from  this 
mechanifm  are,  as  I fufpect,  very  far  wrong.  But  this  I 
can  in  no  fliape  prove,  till  I fhall  have  firft  reprefented 
the  real  condition  of  the  fetal  heart.  Fird,  then,  let  it 
be  obferved,  that  every  drop  of  blood  which  comes  into 
the  fyftem  is,  either  by  the  powers  of  the  placenta,  or  by 
communion  with  the  mother’s  fyftem,  oxydated  blood. 
—-One  part  of  this  blood,  indeed,  pafles  through  the 
circulation  of  the  liver  before  it  reaches  the  heart, 
while  another  pades  more  diredtly  through  the  ductus 
venofus ; but  both  are  mixed,  and  the  blood  is  all  of 


which  the  two  auricles  were  cut  away  to  make  every  thing  clear.— 
( d)  The  root  of  the  aorta,  known  by  ( e e)  its  carotids. — (g)  Is  the 
root  of  the  pulmonic  artery — (/)  the  right  and  ( k ) the  left  pul- 
monic arteries- — (m)  the  dudtus  arteriofus  or  middle  branch,  run- 
ning into  the  aorta — (n)  the  place  where  they  join— o')  the  aorta 
increafed  in  fize  by  this  addition. 

jV.  B.  This  heart  is  hut  a very  little  under  the  natural  fize  in  a 
isew-born  child. 

* The  umbilical  arteries  mud  be  explained  in  another  place. 
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one  quality  when  it  arrives  at  the  auricle,  in  order  to 
fill  the  heart,  and  to  begin  its  courfe  round  the  body. 
Now,  lince  the  blood  is  all  of  one  quality,  Nature 
could  have  no  caufe  for  dividing  fuch  blood  into  two 
portions ; one  to  pafs  through  the  lungs,  the  other  to 
pafs  over  the  body.  She  could  have  no  motive  for 
employing,  as  in  the  adult,  two  hearts.  The  defign 
of  Nature  plainly  is,  to  prepare  a double  heart,  and 
keep  it  in  referve  for  the  circulation  of  the  adult,  but 
to  ufe  it  as  a fmgle  heart  in  the  fetus.  And  fee  how 
limply  this  is  accomplifhed.  The  two  auricles  com- 
municate fo  freely  by  the  foramen  ovale,  that  they 
are  as  one : the  two  ventricles  both  deliver  their  blood 
into  one  veflel,  the  aorta ; and  they  are  alfo  as  one. 
The  blood  arrives  by  the  cavas,  fills  the  right  auricle, 
and  in  the  fame  moment  fills,  through  the  foramen 
ovale,  the  left  auricle ; fo  that  the  auricles  are  as  one, 
and  filled  by  one  ftroke  ; the  two  auricles  a£t  at  once, 
and  fo  the  ventricles  alfo  are  filled  by  one  ftroke  ; the 
aorta  receives  the  blood  of  both  ventricles  at  one  ftroke. 
So  that,  in  the  ftridefl  fenfe  of  the  word,  the  fetus 
has  but  one  fmgle  heart,  the  heart  of  the  body  (the 
function  of  the  lungs  being  performed  by  the  pla- 
centa, far  from  its  proper  fyftem) ; and  when  the 
function  of  its  own  lungs  begins,  then  Nature,  by 
the  fimplefl  of  all  mechanifms,  divides  the  two  hearts^ 
that  they  may  perform  each  its  peculiar  function* 
Firft,  the  flow  of  blood  into  the  lungs  deprives  the 
ducius  arteriofus  of  blood ; and,  fecondly,  this  flow 
of  blood  coming  round  to  the  left  auricle  of  the  heart 
reflores  the  balance,  prefles  down  the  valve  of  the 
foramen  ovale*  and  makes  the  partition  betwkt  the 

auricles 
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auricles  entire.  In  fhort,  while  the  oval  hole  and 
du&us  arteriofus  are  open,  it  is  a fingle  heart ; and 
when  they  clofe,  as  they  do  the  moment  the  child  is 
born,  it  becomes  the  double  or  perfed  heart. 

Now  the  miftake  which  all  phyflologifts  have  fallen 
into  is  this.  They  have  not  obferved  that  no  crea- 
ture can  live  with  a fingle  heart,  which  has  the  oxy- 

• “ 

dation  of  its  blood  performed  by  lungs.  A filh  lives 
by  a fingle  heart,  becaufe  its  blood  is  oxydated  by 
gills,  not  by  lungs : Infeds  live  with  a fingle  heart, 
as  their  lungs,  or  the  branches  of  their  lungs,  are  dif- 
tributed  like  arteries  over  all  their  body : The  foetus 
can  live  with  a fmgle  heart,  becaufe  its  blood  is  oxy- 
dated by  the  placenta.  And  that  this  idea  may  make 
a more  determined  impreffion,  it  will  be  good  to 
prove,  that  the  fundion  of  the  placenta  adually  is 
equivalent  to  the  fundion  of  the  lungs  5 and  that  it 
is  the  placenta  itfelf  that  produces  this  change  upon 
the  blood,  I am  the  rather  inclined  to  believe,  becaufe 
we  fee  the  veins  and  arteries  of  the  Chick  fpreading 
over  the  membranes  of  the  egg,  and  we  can  obferve 
the  artery  fending  dark  coloured  blood  into  thefe 
membranes,  while  the  vein  brings  back  florid  or 
oxydated  blood* 

If,  during  child-labour,  the  umbilical  cord  falls 
down  before  the  head  of  the  child,  at  Aril  it  is  not 
prefled  but  beats  ftrongly,  and  the  foetus  is  felt  ftrug- 
gling  in  the  womb ; but  when,  after  a few  pains,  the 
head  defcends  into  the  pelvis,  the  cord  is  prefled 
betwixt  the  head  and  pelvis,  the  pulfe  falters,  ceafes  \ 
the  child  ceafes  to  ftir  in  the  womb ; and  if  not 
born  in  a few  minutes  is  irrecoverably  dead,  and  is 

black 


THE  FOETUS. 


187 


black  in  the  face  like  one  firangled  or  drowned. 
When  a child  comes  with  its  feet  or  other  parts  of 
the  body  firft,  the  head  being  laffc  delivered,  is  diffi- 
cultly delivered  ; the  accoucheur  ftruggles  long  in 
bringing  out  the  head ; the  umbilical  cord  is  com- 
preffed  all  the  while,  and  the  child  dies.  The  duclus 
arteriofus,  nor  the  oval  hole,  cannot  fave  the  child, 
for  it  dies  becaufe  it  is  deprived  of  the  function  of 
the  placenta,  which  is  the  foetal  lungs ; and  this 
is  the  caufe  why  it  appears  like  one  fuffocated  or 
drowned. 

When  the  child  is  born,  lay  it  upon  your  knee,  the 
cord  being  uncut,  and  you  will  obferve  that  the  one 
function  declines  exactly  as  the  other  flrengthens : 
That  if  the  child  do  not  breathe  freely,  the  cord  will 
continue  to  beat  fteadily,  the  placenta  ftill  continuing 
to  perform  the  function  of  the  lungs  : That  when  the 
child  begins  to  cry  freely,  the  pulfe  of  the  cord  and 
the  fundtion  of  the  placenta  ceafe  at  once.  If  the 
child  breathe  freely,  but  yet  do  not  cry,  and  you  tie 
the  cord,  it  is  inftantly  forced  to  cry  for  a fuller 
breath  ; and  if  a rafh  perfon  tie  the  cord  prematurely, 
when  the  child  neither  cries  nor  breathes,  he  cuts  off 
the  fundfcion  of  the  placenta  before  the  fundtion  of  the 
lungs  is  eftablifhed,  and  often  the  child  is  loft  : this,  in 
the  hurry  and  officioufnefs  of  ignorant  women,  hap- 
pens every  day.  If  even  after  two  days  the  child’s 
breathing  be  much  interrupted  by  coughing,  crying, 
or  any  fpafmodic  affedtion  of  the  lungs,  Nature  feeks 
again  the  fundtion  of  the  placenta,  and  the  pulfe  re- 
turns into  the  chord  fo  as  to  raife  it  from  the  belly  of 
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.the  child.  Thefe  things  prove  what  the  befl  phyfio- 
logiits  have  forgotten,  or  have  not  known,  that  the 
fetus  has,  in  the  fundion  of  the  placenta,  fomething 
equivalent  to  the  function  of  the  lungs* 

One  great  miftake  then  runs  through  the  whole  of 
phyfiology.  It  has  been  univerfally  believed  that  the 
free  and  eafy  tranfmiffioo  of  the  blood  was  the  chief 
ufe  of  the  lungs,  as  if  they  had  acted  like  fanners  to 
Sap  on  the  blood  from  the  right  to  the  left  fide  of  the 
heart.  They  affirmed,  that  either  continued  diften- 
tion,  or  continued  collapfe,  hindered  the  progrefs  of 
the  blood ; and  they  alfo  believed  univerfally,  that  if 
but  the  dudus  arteriofus  or  foramen  ovale,  or  any 
thing,  in  fhort,  were  left  open  to  let  the  blood  pafs, 
that  perfon  might  live  in  fpite  of  hanging,  drowning, 
or  fuffocation  of  any  kind. 

This  will  be  found  to  be  the  moil  perfed  of  all 
abfurdities ; and  to  alledge  fuch  a thing  againffi  all 
authors  requires  fome  kind  of  proof:  it  will  fuffice,  if 
I prove  it  againfl:  a few  of  the  moll  eminent.  So  much 
were  the  older  authors  wedded  to  this  mifapprehen- 
fion  of  the  dilatation  of  the  lungs  being  ufeful  only 
by  driving  forwards  the  blood,  that,  in  the  Parifian 
diffiedions,  we  find  the  following  experiment  made 
on  purpofe  to  prove  the  fad.  <c  We  have  alfo  made 
another  experiment  (fay  the  Parifian  diffiedors  #)  to 
know  more  diftindly  the  neceffiity  of  the  motion  of 

% N.  B.  This  was  a wheel  within  a wheel ; it  was  a committee  of 
the  great  academy,  who  were  feparated  into  a fmaller  fociety  for 
mveftigating  the  organization  of  all  ftrange  animals ; and  a very 
pretty  account  they  gave  of  them,  as  (hall  be  feen  prefently. 
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the  lungs  for  the  entire  circulation  of  the  blood*  An 
injection  being  made  by  the  right  ventricle  of  the 
heart  into  the  artery  of  the  lungs  of  a dead  Dog,  it 
happens,  that  if  one  continue  to  make  the  lungs  rife 
and  fink  alternately  by  means  of  bellows  put  into  his 
trachea,  the  liquor  pufiied  into  the  artery  does  eafily 
pafs  and  go  through  the  vein  into  the  left  auricle ; 
but  when  one  ceafes  to  blow,  it  paffes  not  but  with  a 
great  deal  of  difficulty,”  (page  262.) — Which  dodlrine 
is  dilated  into  its  full  abfurdity  in  the  next  paragraph. 
cc  Having  viewed  the  difference  of  ftru&ure  in  a Tor- 
toife  and  in  a Dog,  it  is  eafy  to  give  fome  probable 
reafon  of  the  phenomena  of  thefe  experiments ; and 
the  reafon  is,  that  it  is  neceffary  that  thefe  veffels  fhall 
be  dilated  for  the  receiving  of  the  blood  of  the  right 
ventricle  of  the  heart,  and  that  they  may  be  after- 
wards compreffed  in  expiration  to  prefs  out  the  blood, 
and  make  it  pafs  into  the  left  ventricle.”  Swammer- 
dam indeed  fays,  concerning  the  Frog’s  lungs,  that  an 
artery  goes  over  them,  which  has  no  other  purpofe 

but  to  nourifh  the  lungs ; and  that  it  is  of  the  nature 

\ 

of  thofe  called  bronchial  arteries  in  Man.  But  the 
College  of  Directors  have  plunged  ftiil  deeper  into 
this  remarkable  blunder  \ for  they  fay  (page  261.),  in 
fpeaking  of  the  lungs  of  Newts,  Frogs,  and  other 
creatures  which  I have  reprefented  as  having  a pul- 
monic artery  extremely  fmall  in  proportion  to  their 
fyftem,  <c  that  in  fuch  creatures  the  lungs  have  mere- 
ly that  quantity  of  blood  paffing  through  their  fub- 
fiance  v/hich  is  neceffary  for  their  own  particular 
nouriffiment  j”  which  is  faying  ia  the  plaineft  terms, 

that 
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that  they  have  lungs  (only,  I fuppofe,  that  they  may 
be  like  other  creatures) ; but  their  lungs  are  of  no 
manner  of  ufe,  except  to  nourifh  themfelves. 

One  fiiould  have  thought  that  the  folly  of  this  opi- 
nion would  have  appeared  more  ftrikmg  in  proportion 
to  the  earneftnefs  of  thefe  arguments,  and  that  no  fub- 
fequent  author  would  have  deigned  to  honour  fuch  an 
opinion  fo  far  even  as  to  notice  it : but  behold  the 
celebrated  Haller  not  only  adopts  this  notion  very 
fully,  but  enriches  it  with  further  explanations,  faying, 
M that  the  veffels  are  all,  during  the  contraction  of  the 
lungs,  forced  into  numerous  angles  and  joint-like  folds; 
that  the  angles  are  made  even,  and  the  paflages  of  the 
blood  more  diredt  upon  the  expanfion  of  the  lungs.” 
As  if,  forfooth,  the  lungs  (which,  as  I fliall  prefently 
demonftrate,  fcarcely  move  in  refpi ration)  folded  and 
clofed  upon  each  other  like  the  wings  of  a Butterfly 
or  Beetle  *.  Santorini  alfo  reprefents  the  veflels  of 
the  lungs  as  thus  collapfed,  plaited,  and  folded  a thou- 
fand  various  ways  u alfaiflfe  et  replie  de  mille  manieres 
differents,  &c.” — cc  One  effedt  of  expiration  (fays 
Haller)  is  fo  to  comprefs  all  the  arteries  of  the  lungs, 
that  they  cannot  receive  the  blood  from  the  ventricle 
of  the  heart  fo  freely  as  they  are  wont  to  do  f. 

* “ Prasterea,  in  vivo  animale,  cujus  cor  contrahitur,  et  in  arterias 
pulmonales  fanguinem  data  vi  emittit,  omnino  nunc  fanguis  in  eas 
arterias  facilius,  atque  adeo  celerius  irrumpit,  poftquam  deletus  re- 
tardatricibus  plicis,  re&a  nunc  funt.’> 

f Verum  alter  effedtus  expirationis  eft  utique  pulmonis  arterias 
ita  comprimere,  ut  ne  pari  facilitate  fanguinem  a fuo  cordis  ventri- 
culo  recipiant. 
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cc  It  mull:  feem  very  flrange  for  me,  after  faying 
that  inflating  the  lungs  rellores  an  animal  after  appa- 
rent death,  and  recovers  the  drowned,  to  affirm  that 
long  continued  refpiration  is  fatal  * : and  yet  we 
need  not  look  long  for  the  caufe  of  this ; for  during 
this  long  continued  infpiration,  much  blood  mull 
be  gathered  in  the  lungs,  but  none  can  get  out  f.” 
Nothing  is  attributed,  in  his  explanation,  to  the  want 
of  air,  but  all  is  attributed  to  the  obftru&icn  of  the 
blood:  yet  if  this  were  all,  Amphibiae  would  need  no 
lungs,  Mies  would  need  no  gills,  Infects  could  need 
no  air- tubes ; for  none  of  thefe  affifl:  the  motions  of 
the  heart.  Monro,  who  puts  Haller  to  rights  In 
every  thing  elfe,  follows  him  In  this,  <6  In  all  amphi- 
bious animals,  therefore,”  fays  Monro,  every  part 
of  the  body  may  receive  a confiderable  portion  of 
blood,  although  the  refpiration  and  free  pafiage  of 
the  blood  through  their  lungs  be  interrupted,”  &c. 
(p.  21.)  And  the  celebrated  Blumenbach,  the  man 

* 6<  Paradoxum  videri  poffit,  ab  infpiratione  fanguinis  in  pulrao- 
nem  commeatum  expediri : inflato  eti.am  aere,  quod  genus  eft  magnas 
infpirationis,  anirnalia  moribunda  revivifcere,  et  fanguinis  per  pul- 
mones  iter  revocari ; ettamenhanc  eandem,  adeo  faventem  fanguinis 
per  pulmonem  motui  infpiratione m,  fola  paulo  diuturniori  continua- 
tione,  anxietatem  primo  incredibilem  facere,  deinde,  ft  vel  voluntatis 
violento  imperio  tarnen  aer  in  pulmone  retineatur,  vel  ab  alia  caufa 
intra  pulmonem  copioftor  fervetur,  denique  faniffimum  et  fortiffimum 
hominem  fubito  interim.” 

f e<  Hujus  nunc  anxietatis  et  fuftocationis,  et  denique  mortis 
caufam  non  eft  arduum  invenire.  Adparet  enim,  ab  infpiratione 
diutius  continuata,  fanguinem  in  pulmonem  quidem  advenire,  et 
congeri,  exitum  vero  ex  pulmone  non  invenire;.” 

mod 
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moll  admired  on  the  continent  for  his  Phyfiology* 
fays,  at  p.  So.  <c  Pod:  extremam  refpirationem  rede** 
imti  per  venas  cavas  fanguini  via  fueta  in  pulmones 
nunc  collapfos  prmcludatur 

Thus  I have  proved,  that  it  has  been  the  opinion 
down  to  the  prefent  day,  that  the  collapfe  or  over- 
(Mention  of  the  lungs  are  both  equally  oppofite  to 
the  eafy  paflfage  of  the  blood : but  inftead  of  going 
round  about  the  matter  dyly,  as  fome  leffer  authors 
have  done,  I like  rather  the  manner  of  the  Reverend 
Dr.  Hales,  who  fays  plumply,  cc  that  fuffocation  con- 
fills  in  the  falling  flat  of  the  lungs,”  (p,  271.)  He 
talks  in  this  way,  becaufe,  like  Button,  Derham,  Des 
Cartes,  and  fome  others,  he  was  a philofopher  by 
inclination,  and  by  force  a fort  of  an  anatomift. 

Now,  the  condition  of  the  human  lungs  is  quite 
oppofite  to  all  this ; and  alfo  (in  refpefl  of  diflention) 
is  lefs  different  from  the  lungs  of  reptiles  than  it 
is  eafy  for  any  one  bred  up  in  the  old  do&rines  to 
conceive. 

In  expiration  the  lungs  do  not  even  collapfe  in  any 
fenfible  degree.  Let  11s  take  for  our  data  the  com- 
mon calculations  concerning  the  quantity  of  air  in  the 
lungs,  and  let  us  fee  what  they  will  do  towards  prov- 
ing this  opinion.  The  lungs  are  fuppofed  to  contain 

* Mr.  Kite,  one  of  the  lateft  writers  on  the  recovery  of  drowned 
perfons,  has  the  fame  notion.  “ We  inflate  and  empty  the  lungs 

(fays  he),  in  order  by  their  expanfion  and  contraction  to  force  the 
blood  acrofs  from  the  right  to  the  left  fide  of  the  heart and  he 
expreffes  himfelf  as  perfectly  indifferent  what  kind  of  air  be  ufed, 
foul  or  pure  is  all  one. 
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at  the  time  of  their  utmofl:  fulnefs  about  220  cubic 
inches  of  air.  When  we  continue  breathing  in  a na- 
tural and  eafy  way,  we  draw  in  and  expel  alternately 
about  40  cubic  inches  of  air ; but  when  we  choofe  to 
force  refpiration,  we  find  that  we  can  expel  without 
danger  or  harm  70  inches  more;  we  can  expel  110 
inches  of  air,  leaving  only  no  inches  remaining  in 
the  lungs.  Now  let  us,  for  a moment,  obferve  how 
little  danger  or  diftrefs  it  occafions  when  a forced 
refpiration  is  made — fuch  as  is  ufed  in  coughing, 
laughing,  fpeaking,  crying,  expelling  the  child,  urine, 
*or  feces,  bracing  up  the  body  for  the  lifting  of  heavy 
weights,  or  other  violent  occafions,  for  which  fuch 
forced  refpirations  are  by  nature  referved.  Let  us 
notice  how  much  forced  refpiration  exceeds  the 
ordinary  refpiration,  and  how  fmall  a proportion  the 
quantity  of  an  ordinary  breathing,  viz.  40,  bears 
to  220,  the  whole  quantity  of  air  within  the  lungs. 
Reflecting  thus  what  large  infpirations  of  air  we 
may  take,  and  how  very  little  we  do  take,  we  begin 
to  perceive  how  gentle  the  motion  of  the  lungs 
mult  be. 

There  remains  always  within  the  lungs  a great  mafs 
of  air,  which  I will  call  the  permanent  dilatation  of 
the  lungs,  which,  from  the  fir  ft  movements  of  the 
child,  from  the  hour  of  birth  till  death,  and  even 
after  [death,  mull  remain  in  the  lungs.  This  mafs, 
equal  to  220,  cannot  be  entirely  breathed  out ; even 
the  utmofl:  force  of  refpiration  expels  but  the  half: 
this  is  never  done  but  on  extraordinary  and  molt 
urgent  occafions,  which  do  indeed  diflurb  the  circula- 
Vol.IL  O . tion^ 
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lion ; as  coughing,  laughing,  crying,  or  running  do* 
But  this  great  mafs  is  feldoni  fo  moved  ; it  is  regularly 
and  gently  agitated  by  the  change  of  40  parts  of  the 
220  which  we  expire  and  draw  in  again  at  each  breath  : 
we  do  not  empty  and  fill  the  lungs  at  each  breath  ; 
there  is,  on  the  contrary,  a permanent  expanfion  of 
the  lungs,  and  a mafs  of  air  always  in  them  ; there  is 
along  with  this  a gentle  and  regular  agitation;  and  there 
is  changed  at  each  refpiration  a fmall  proportion  of 
this  mafs  of  air.  Our  lungs  are  little  different  (in 
refpetf  of  diftention)  from  thofe  of  Amphibiss  : for 
their  lungs  alfo,  as  I have  defcribed  in  the  Frog,  are 
permanently  expanded,  and  at  each  refpiration  a little 
dilated  and  contracted ; the  air  a little  changed,  a 
little  moved,  a little  renewed ; the  change  is  in  both 
cafes  placid  and  gentle,  and  hardly  to  be  perceived. 

With  thefe  opinions  concerning  the  Hate  of  our 
lungs,  nothing  can  appear  to  me  more  coarfe  than 
the  notion  of  their  being  entirely  filled  and  emptied 
at  each  breath  ; nothing  more  ignorant  than  the  fup« 
pofmg  them  to  fall  flat,  as  Hales  exprefies  it,  fo  as 
to  hinder  the  motion  of  the  blood : and  the  groflT- 
nefs  of  this  opinion  appears  in  its  true  light  when  I 
put  down  this  laft  proof,  viz.  that  for  each  adt  of  re- 
fpiration there  are  four  pulfes  of  the  artery,  or  four 
ftrokes  of  the  heart.  Is  it  not  plain,  then,  to  the 
meaneft  apprehenfion,  that  if  the  blood  moves  twice 
through  the  lungs  in  expiration,  and  twice  during  in- 
fpiration  ; or,  in  other  words,  if  there  be  four  ftrokes 
of  the  artery  for  each  refpiration,  and  if  each  of  the 
four  pulfes  be  equally  ftrong,  that  the  blood  paffes 

through 
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through  the  lungs  in  all  Hates  and  conditions  with 
equal  eafe  * ? 

It  is  a :fo  univerfally  believed^  and  it  is  indeed  & 
moll  legitimate  conclufion,  from  this  dodrine  of  the 
collapfe  of  the  lungs  hindering  the  pafTage  of  the 
blood,  that  if  but  the  foramen  ovale  or  any  paffage  be 
left  open  to  let  through  the  blood,  that  perfon  will 
live  without  breathing. 

It  has  been  affirmed,  that  the  Seal,  the  Beaver,  the 
Otter,  have  the  foramen  ovale  open.  In  the  Seal,  the 
Parifian  diffe&ors  found  the  oval  hole  open  as  in  a 
child  ; but  when  they  came  to  the  foramen  ovale  of 
the  Beaver  and  Otter,  they  found  them,  and  fore 
againfl  their  will,  quite  clofe.  In  their  difappointment 
they  could  have  faid  any  thing  ; but  all  that  they 
thought  prudent  to  fay  was,  that  the  Beaver  had  not 
been  in  the  water  for  a long  while,  not  even  to  ;re~ 
frefh  himfelf  f,  and  the  Otter  had  been  clofe  penned 
up  in  his  hut  at  Verfailles ; and  fo  the  foramen  ovale 
had  clofed  in  thefe  poor  beads  quite  clofe ; and 
behold  they  were  no  longer  Otters  and  Beavers,  but 


* Their  old  and  favourite  experiment,  fo  often  repeated  by 
Hooke,  Croone,  and  others,  before  our  Royal  Society,  viz.  of 
blowing  up  the  lungs  of  a Dog,  and  then  comprelfing  them,  is  good 
for  nothing  : for  there  the  thorax  is  cut  clean  away  ; the  permanent 
diftention  of  the  lungs  is  entirely  loft  j and  then,  no  doubt,  there  is 
fuch  a collapfe  of  the  lungs,  as  may,  or  rather  rriuft,  hinder Vefpira- 
tion ; for  the  lungs  are  alternately  diftended  to  the  greateft  degree^ 
and  then  emptied  as  completely. 

f The  Beaver  fits  In  his  hut  juft  up  to  the  hips  in  the  Water,  and 
builds  his  hut  fo  that  he  may  fit.  juft  up  to  the  hip*. 
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little  better  than  dogs  Although  Haller  f declares 
that  he  had  found  the  foramen  ovale  open  in  a man 
who  was  hanged  ; though  Roederer,  Cheffelden,  and 
many  creditable  wkneffes,  have  teftified  the  fame; 
ftill  there  has  gone  along  with  thefe  confufed  doc- 
trines about  the  foramen  ovale  a kind  of  dream  (like 
that  concerning  the  transfufion  of  the  blood),  that  if 
but  the  foramen  ovale  could  be  preferred  open,  Man 
even  might  be  made  an  amphibious  creature.  At 
firft  this  notion  began  to  peep  through  the  mills  of 
this  doctrine ; and  you  might  find  an  author,  when  he 
had  dilfected  a perfon  with  the  foramen  ovale  open, 
infinuating  by  oblique  notions,  what  a vail  pity  it 
was  that  the  man  had  not  known,  during  his  life, 
how  kind  nature  had  been  to  him,  and  what  a perfect 
diver  he  was ! while  another  fays  plainly,  on  a like 
oecafioh,  what  a pity  it  was  that  this  child  did  not 
lived’  we  fhoutd  have  feen  alnioft  an  amphibious  hu~ 

• v 

man  animal,  at  leak  a moil  notable  diver  J.  On  this 

# (l  Cette  ouverture,  qu’on  appelle  le  trou  ovalaire  dans  le  foetus, 
fait  Panaftomofe  par  le  moyen  de  laquelle  le  fang  va  de  la  veine 
cave  dans  Paoite  fans  paifer  au  travers  dupoumon;  et  c’eft  appa- 
yemmeitt  pour  une  merae  ufage  que  ce  paflage  fe  trouve  dans  le  veau 
marin  que  dans  le  foetus,  a caufe  du  befoin  que  Pun  et  Pautre  ont 
de  fe  pilfer  de  la  refpiration,  fpavoir  le  veau  marin  pendant  qu’il  eft 
plonge  dans  Peau,  et  le  foetus  pendant  qu’il  ell  dans  le  ventre  de 
fa  mere,  011  il  eft  certain  que  les  anaftomofes  fervent  a decharger  le 
poumon  de  Pabondance  du  fang  qui  le  fuffo querent.” — Vid.  Acad, 
des  Sciences , Anno  1699,  page  149. 

f Yol.  II.  Part  2.  p.  11. 

f Mr.  Chemineau  fays,  tc  On  auroit  vue  avec  etonnement  un 
Homme  prefque  ampbibie  comme  la  Tortue.”  Page  38. 
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slender  ground  they  told  the  mod  wonderful  tales, 
among  which  Pechlinus’s  dory  of  the  Tronningholm 
gardener  is  one  of  the  prettied.  <c  The  ice  having 
broken,  the  gardener,  in  trying  to  help  out  fome  others, 
as  frequently  happens,  dipt  in  himfelf  into  a place 
full  eighteen  yards  deep.  There  he  no  fooner  touch- 
ed the  bottom,  than  he  felt  as  if  you  had  clapt  a 
plader  over  his  mouth  ; his  feet  duck  fad,  his  body  be- 
came  rigid,  and  he  dood  there  as  did’  as  a dake,  with 
210  one  of  his  fenfes  about  him,  except  only  that  he 
thought  he  heard  all  the  while  the  Stockholm  bells 
ringing  mod  pleafantly  ; and  there  he  dood  for  fix- 
teen  hours,  the  folks  feeking  him  up  and  down,  and 
wmndering  where  he  could  be  : at  lad  having  found 
him,  they  hooked  him  out  with  a pole  5 and  after 
much  warming,  and  rubbing,  and  working,  and 
giving  him  hot  drinks,  they  got  his  blood  to  circu- 
late, and  brought  him  to  life  again.  He  had 
fenfe  enough,  however,  he  faid  to  feel  their  hock ; 
and  indeed  they  had  angled  fo  ill,  that  his  head  was 
all  bruifed,  and  he  had  terrible  headachs : but,  how- 
ever, the  Queen-Mother  gave  him  a good  penfion,  and 
he  was  fixty-five  years  of  age  when  Fechlinus  wrote. 

This 

* Hortulanus  Tronningholmenfis  etiamnum  viveris,  annos  na- 
tus  65,  pro  ilia  aetate  fatis  adhuc  vaiens  et  vegetus,  cum  ante  18 
annos  alii  in  aquas  delapfo  opem  ferre  vellet,  forte  fortuna  et  ipfe 
per  glaciem  incautius  procedens,  aquas  incidit  18  ulnas  profundas  : 
ubi  ilk,  corpore  erecio  quaji  ad  perpendiculum , pcdibus  fundo  ad- 
hcejit . Conftitit  fic  per  16  horas,  antequam  produceretur  in  auras. 
Dixit  autem,  limul  ac  infra  aquarum  fuperficiem-fuit  demerfus,  Jla- 
tim  ohriguijfe  totum , et,  li  quem  turn  habuit  motum  et  feufuin, 
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This  is  one  of  the  many  (lories  of  men  preferved  by 
the  foramen  ovale  not  having  been  (hut.  At  firft,  I 
fay,  this  opinion  began  to  peep  out  in  hints  and  re- 
flections ; then  it  (lengthened  into  wonderful  tales  of 
people  being  recovered  who  had  been  under  the  wa- 
ter fix  days;  till  at  lad  a great  genius  undertook  to 
make  water-whelps  upon  a new  principle,  viz.  with 
the  foramen  ovale  open.  This  great  genius  was  the 
Count  de  Buffon.  Indeed  even  this  very  year  a very 
celebrated  author,  Dr.  Beddoes,  forgetting,  perhaps, 
how  fuccefsful  Buffon  is,  tells  us  (page  41),  that  “ by 
frequent  immerfion  in  water  the  affociation  betwixt 
the  heart  and  lungs  might  perhaps  be  diffolved,  and 


amififie  nifi  quod  fonantes  Stockholmii  campanas'  pt.iarq  Tub  aquis  ob- 
fcurius  percipere  fibi  fit  vifus.  Senftt  etiam,  Jlatim  fefevelut  vejiculam 
cri  applicajfe.,  adeo  lit  aqua  nulla  os  penetraverit,  in  aures  vero 
tranfitum,  etiam  fentiente  illo,  habuetit ; atque  inde  auditum  fuum 
debilitatum  aliquandiu  efTe.  Hoc  datum  dum  16  horas  permanfit 
frudra  quasfitus,  tandem  repertum,  conto  in  capit  infixo,  cujus  etian* 
fenfum  fe  habuide  dixit,  fundo  extraxerunt,  fperantes  ex  more  aut 
perfuadone  gentis  revidturum  efie.  Itaque  pannis  linteifque  produc- 
tum  obvolvunt,  ne  aer  admitti  pofdt  perniciofus  futurus  fubito  il- 
lapfii  ! Cudoditum  fic  Tatis  ab  acre  fenfim  fendmque  tepidiore  loco 
admovent  mox  calidis  adoriuntur  fafciis,  fricant,  radunt,  et  fufflami- 
natum  tot  horis  fanguinis  corporifque  motum  negotiofa  ilia  opera 
reducunt : denique  antapoplefticis  et  genialibus  liquoribus  vitas  red- 
dunt  et  pridinae  mobilitati.  Retulit  is  atque  odendit  fe  etiamnum 
ip  capite  circumferre  vefligia  violentire  a conto  illatse  et  cephalalgiis 
vexari  gravidimis.  Et  propter  hunc  ipfum  cafum,  religiofe  a popu- 
laribus,  et  hujufce  rei  tedibus  probatum,  Sereniffimae  Reginas  Matris 
munificentia  et  annuo  dipendio  ed  donatus.” 
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an  animal  be  mured  to  live  commodioufly  under  wai- 
ter for  any  time.” 

Let  us  move  juft  a ftep  backwards  in  this  new  trade 
of  making  amphibious  animals,  and  obferve  how  the 
celebrated  Buffon  fucceeded.  cc  I procured  a preg- 
nant bitch  (fays  Buffon)  of  the  large  greyhound 
kind  ; and  when  juft  about  to  litter,  I fixed  her  fo  in 
a bucket  full  of  warm  water,  that  her  hinder  parts 
were  entirely  covered.  In  this  fituation  fhe  brought 
forth  three  puppies ; which,  after  being  difengaged 
from  their  membranes,  were  immerfed  in  a fluid  near- 
ly of  an  equal  temperature  with  that  of  the  amnios. 
After  affifting  the  mother,  and  walking  the  puppies 
in  this  water,  I fuddenly  removed  them  into  a pale  of 
warm  milk,  without  allowing  them  time  to  refpire, 
I put  them  into  the  milk  in  preference  to  the  water, 
that  they  might  have  an  oppQrtunity  of  taking  feme 
food,  if  they  found  a defire  for  it.  I kept  them  im» 
merfed  in  the  milk  for  more  than  half  an  hour ; and 
when  taken  out  of  it,  all  the  three  were  alive.  They 
began  to  breathe,  and  they  difeharged  a quantity  of 
fluid  matter  by  the  mouth.  I allowed  them  to  re- 
fpire  about  half  an  hour,  and  again  immerfed  them  in 
the  warm  milk,  where  they  remained  another  half 
hour.  I then  took  them  out ; two  of  them  were  ftill 
vigorous,  but  the  third  feemed  to  languifh : I there- 
fore ordered  it  to  be  carried  to  the  mother;  which, 
befides  the  three  brought  forth  in  the  water,  had 
littered  other  fix  in  the  natural  manner.  The  pup- 
py which  was  born  in  the  water  and  had  conti- 
nued one  half  hour  in  warm  milk  before  it  was  al- 

• % 

lowed  to  breathe,  and  another  half  hour  after  it  had 
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refpired,  Teemed  to  be  very  little  incommoded  ; for  it 
Toon  recovered,  and  was  as  adtive  and  lively  as  thofe 
which  had  received  no  injury.  Of  the  fix  that  were 
brought  forth  in  the  air,  I threw  away  four  ; fo  that 
there  remained  only  two  with  the  mother,  befide 
the  one  that  had  been  littered  in  the  water.  I con- 

i' 

tinned  my  experiments  upon  the  other  two  which 
had  been  twdce  immerfed  in  the  milk : After  allowT- 
ing  them  to  breathe  about  half  an  hour,  I plunged 
them  a third  time  into  the  milk,  where  they  remained 
another  half  hour.  Whether  they  f wallowed  any  of 
the  milk,  I could  not  determine;  but  when  removed, 
they  appeared  to  be  nearly  as  vigorous  as  before  their 
immerfion.”  C£  I pufbed  thefe  trials  no  farther  : but 
I learned  enough  to  convince  me,  that  refpiration  is 
not  fo  indifpenfibly  neceffary  to  the  exigence  of  a new 
born  animal  as  to  an  adult ; and  that  by  employing 
certain  precautions,  it  is,  perhaps,  poffible  to  keep  the 
foramen  ovale  open  ; and,  by  this  means,  produce 
excellent  divers,  or  a fpecies  of  amphibious  animals, 
which  would  be  able  to  live  equally  in  air  or  in 
water.”  » 

I am  forry  to  fay  that  I cannot  pay  Mr.  BufFon  the 
compliment  of  thinking  that  he  was  deceived  in  fo  fiin- 
ple  an  affair  as  this  ; yet  he  certainly  could  not  fucceed. 
I leave  it  with  my  reader  to  judge  what  fhall  be  faid  of 
Mr.  BufFon  ; for  it  was  not  the  foramen  ovale  that  he 
was  to  keep  open,  if  he  wanted  to  make  Amphibia®  ; 
but,  fmee  the  function  of  the  placenta  was  juft  cut  off 
In  thefe  whelps,  and  fince  he  did  not  allow  them  the 
office  of  the  lungs,  he  was  to  feek  for  fome  other 
third  function,  which  could  ftand  in  place  of  the  func- 
tions 
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lions  of  the  placenta  and  lungs ; and  fince  no  fuch 
function  has  yet  been  obferved,  I judge  from  all  the 
principles  which  I have  laid  down,  that  Mr.  Buffon 
was  telling  a vain-glorious  idle  tale ; that  he  was  con- 
fcious  that  he  hadfucceeded  in  no  degree ; and  that  he 
could  no  more  have  converted  them  into  amphibious 
animals,  than  he  could  have  made  them  what  they 
were,  viz,  plain  whelps.  66  Sed  quis  fallat  omnifciam, 
ut  fic  loquar,  naturem  ? Ilia  non  colludit  noftris  erro- 
ribus,  et  quod  ignorantia  celaverat  fuo  detegit  tern- 
. pore.” 


CHAP.  V. 

OF  MAL CONFORMATIONS  OF  THE  HEART,  AND  OTHER 
CAUSES,  PREVENTING  THE  DUE  OXYDATION  OF  THE 
BLOOD. 

w e are  at  no  period  of  life,  from  the  cradle  to  the 
grave,  exempted  from  thofe  difeafes  which  prevent 
the  due  oxydation  of  the  blood.  They  often  are  born 
with  us  ; they  often  overtake  us  when  advanced  in 
life ; they  caufe  an  anxiety  and  mifery,  which  exceeds 
all  other  diflrefs  : pain  and  fuffering  of  every  other 
kind  humanity  can  bear,  but  the  feeling  of  inftant 
diffolution  is  what  the  noblefl  mind  fmks  under.  We 
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know  by  the  pale  and  fubfiding  countenance  how  aw- 
ful the  inward  feelings  are , and  woe  be  to  him  who 
has  not  feeling  enough  to  fympathife  with  this  diftrefs, 
and  an  anxious  defire  to  underhand  the  caufe,  and  to 
alleviate  the  mifery,  of  inward  difeafes  which  he  can- 
not cure ! 

Thefe  are  feducing  motives,  and  might  of  the  ru- 
le Ives  have  drawn  me  on  to  give  this  flight  fketch  of 
the  malconformations  and  difeafes  of  the  heart : but  I 
feel  alfo  the  ftronger  motives  of  duty  and  neceflity ; 
for  truly,  without  fome  knowledge  of  the  ill  organized, 
irregular,  and  difeafed  heart,  the  ftru&ure  and  func- 
tions of  the  heart  in  its  founder  hate  would  be  but 
poorly  underflood.  This  fketch,  then,  is  the  laft  part 
of  this  anatomy  of  the  heart. 

While  the  following  hiftory  ferves  to  corred  our 
notions  of  the  mechanifm  of  the  heart,  we  mu  ft  alfo 
obferve  how  it  explains  and  illuftrates  up  to  a much 
higher  point  the  combined  functions  of  the  heart  and 
lungs,  viz.  the  oxydation  of  the  blood.  Perhaps  no- 
thing can  better  explain  the  effects  of  a full  and  heal- 
thy oxydation,  than  a fparing  oxydation  of  the  blood, 
fuch  as  produces  difeafe. 

The  foetus  alone  can  live  with  its  Angle  heart ; it  lives 
in  the  womb  by  its  having  a heart  different  from  that 
of  an  adult.  A foetus,  then,  being  born,  cannot  live 
with  that  heart  which  ferved  it  in  the  womb  ; and 
Nature,  as  I have  explained  already,  divides  the 
tingle  heart,  and  there  is  then  a he^irt  for  the  lungs 
and  a heart  for  the  body.  But  if  any  fault  in  the  or- 
ganization prevent  this  feparation  of  the  heart  ; if  the 
foramen  ovale  be  preferved  open  $ or  if  there  fhould  be* 
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any  hole  in  the  feptum  betwixt  the  ventricles  of  the 
heart  ; if  the  pulmonic  artery  do  not  admit  the  blood, 
now  that  the  child  is  born,  and  fhould  breathe  the 
air  ; if  the  aorta  arife  from  the  right  ventricle,  fo  as 
to  carry  off  all  the  blood  from  the  lungs ; or  if  the 
aorta  be  fo  difplaced,  that  its  mouth  hands  in  part 
over  both  ventricles,  fo  as  to  receive  the  blood  of 
both— then  the  organization,  movements,  fun&ions  of 
the  heart,  are  all  wrong  ; no  blood  paffes  into  the 
lungs,  the  child  cannot  live  ; it  either  dies  immediately 
in  convulfive  ftruggles,  or  lives  in  mifery  but  a few 
years* 

It  is  not  in  this  rapid  enumeration  that  thefe  va- 
rieties of  malconformation  can  be  underftood,  nor  yet 
do  they  deferve  to  be  minutely  detailed*  I fhall  keep 
the  middle  path  ; and  thofe  of  my  readers  will  eafily 
follow  me  who  have  ftudied  the  mechanifm  of  the 
heart;  concerning  which  this  fubjedl  will  recal  to 
their  memory  all  the  important  fadls* 

The  moil  ufual  of  all  thefe  diford  ers  of  the  heart  is 
fome  fault  in  the  pulmonic  artery ; and  that  diforder 
again  is  fruitful  of  others  : for  if  the  pulmonic  artery 
cannot  receive  its  blood,  the  foramen  ovale  cannot 
clofe : then  the  blood  cannot  circulate  nor  pafs  into 
the  lungs  when  they  firft  expand  ; then  the  office  of 
the  right  heart  is  taken  away,  it  has  no  power  but  t® 
drive  the  blood  with  ftruggles  through  the  foramen 
ovale  into  the  left  heart ; the  left  heart  then  drives 
this  blood,  unoxydated  as  it  is,  into  the  aorta : the 
heart  is  now  a fingle  heart ; it  is  the  left  heart  alone 
that  receives  or  circulates  the  blood  : either  it  labours 
t>ut  for  a few  pulfes,  and  then  the  child,  after  a con- 
vulfive 
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vulfme  druggie,  expires;  or  there  is  fome  degree  q£ 
opening  in  the  pulmonic  artery,  a little  blood  pafles 
through  it  into  the  lungs ; the  child  is  by  that  en- 
abled to  druggie  with  its  convulfive  pangs  for  eight  or 
ten  days,  and  then  expires. 

Such  a fcene  the  celebrated  Dr.  Hunter  once  wit- 
neffed  ; and  there  was,  I perceive,  in  that  heart  a pe- 
culiarity very  much  to  be  admired.  The  chief  fault 
was  in  the  pulmonic  artery,  which  was  contra&ed  in- 
to a folid  fubdance  or  cord  abfolutely  and  completely 
impervious,  fo  that  the  lungs  had  never  received  one 

I V 1 

drop  of  blood  by  the  pulmonic  artery.  And  here  I 

<*■ 

muft  dop  to  notice  one  thing  which  I have  always 
fufpedted,  and  which  this  dideflion  proves,  viz.  that 
though  it  is  natural  to  believe,  and  the  bed  phyfiolo- 
gids  fuppofe  it,  that  fome  blood,  as  much  at  lead  as 
to  fupport  the  form  of  the  pulmonic  veflels,  paflfes 
through  the  foetal  lungs  ; yet  here  is  diredl  proof  that 
a well  nourifhed  child  may  be  born  capable  of  breath- 
ing,  and  in  which  the  pulmonic  veflels  are  all  free  ex- 
cept at  the  heart,  in  which  not  one  drop  of  blood  ever 
has  paded  into  the  lungs.  But  chiefly  it  is  to  be  ob- 
ferved,  that  this  child,  with  its  pulmonic  artery  quite 
impervious,  could  not  have  druggied  a fingle  day,  far 
lefs  ten  days,  without  fome  proportion  of  oxydated 
blood  ! and  accordingly  we  find  that  it  had  a lmall 
portion,  jud  fuch  as  fupported  life  for  a few  days ; 
which  fmall  proportion  it  obtained  thus : The  blood 
went  to  be  oxydated,  not  from  the  right  ventricle  in- 
to the  pulmonic  artery,  but  from  the  left  ventricle  in- 
to the  aorta  ; from  thence  into  the  duQus  arteriofus  5 

and 
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and  then,  by  a retrogade  courfe,  backwards  through 
the  lungs ; and  then  by  the  pulmonic  veins  it  was  re- 
turned oxydated  into  the  left  fide  of  the  heart,  from 
whence  it  came.  This  child  accordingly  lived  a few 
days,  and  could  not  live  longer  ; becaufe  this  difficult 
circulation  was  continually  accumulating  a quantity 
of  black  blood  in  the  right  fide  of  the  heart. 

This  child,  then,  had  a heart  refembling  that  of 
the  Newt  or  Frog  ; for  the  pulmonic  artery  was  clofed, 
and  the  right  heart  of  no  value ; the  left  heart  pufhed 
its  blood  into  the  aorta,  and  the  aorta,  as  we  may 
exprefs  it,  fent  a fide  branch  into  the  lungs.  In  this 
firft  inftance,  then,  of  malconformation,  the  child 
could  not  live,  becaufe  it  wanted  the  pulmonary  artery, 
and  of  courfe  the  office  of  the  right  ventricle : it  had 

o 

but  a fmgie  heart. 

Next  to  this  diforder  of  the  pulmonic  artery,  viz. 
being  obliterated  or  being  clofed,  is  this : That  the 
aorta,  in  place  of  arifing  diflin£tly  either  from  the 
right  or  from  the  left  ventricle,  is  fo  placed,  that  its 
root  {lands  dire&ly  over  the  feptum  ventriculorum,  or 
partition  of  the  ventricles  5 that  the  partition  is  per- 
forated with  a large  hole,  opening  a very  free  paffage 
from  fide  to  fide ; and  that  the  heart  being  cut  up, 
we  find,  upon  thrufling  down  the  finger  into  the  aorta, 
that  it  paffes  with  equal  eafe  into  the  right  or  into 
the  left  fide  of  the  heart— All  wdiich  we  are  the  lefs 
furprifed  at,  when  we  remember  that  in  the  Chick  in 
ovo,  the  parts  of  the  heart  are  all  feparate  pieces,  which 
are  joined  one  to  another ; and  that  in  the  fetus  of 
pther  creatures,  in  the  Frog  for  example,  the  auricle, 
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ventricle,  and  artery,  are  firfl  feen  at  a aiflancd  front 
each  other,  and  then  joined 

In  this  conformation  of  the  heart,  the  Tingle  heart 
appears  again  in  a new  form,  and  the  office  of  the  right 
or  pulmonic  Tide  of  the  heart  is  well  nigh  annihi- 
lated. Firfl,  The  pulmonic  artery  is  fmall,  fometimes 
almofl  clofe  : Secondly,  The  aorta,  arifing  as  well  from 
the  right  as  from  the  left  ventricle,  carries  off  one 
half  of  that  blood  which  fhould  be  circulated  through 
the  lungs : And,  laflly.  That  blood,  fmall  as  it  is  in 
quantity,  which  has  pafled  through  the  lungs;  is 
brought  round  to  the  left  fide  of  the  heart ; but  the 
left  fide  is  not  as  it  fhould  be,  clofe,  to  keep  this  purer 
blood  for  the  circulation  of  the  body,  but  it  is  mixed 
with  the  blood  of  the  right  fide,  through  the  perfo- 
rated feptum,  fo  that  its  virtues,  as  oxydated  blood, 
are  diluted  or  almoft  loft. 

If  the  pulmonic  artery  were  unaffefted,  and  the 
aorta  placed  equally  over  both  ventricles,  then  the 
one  half  exactly  of  that  blood  which  fhould  be  oxy- 
dated would  undergo  the  change.  But  in  all  thefe 
malconformations,  the  root  of  the  pulmonic  artery  alfo 
is  in  fault  5 it  is  narrow ; it  is  fo  fmall,  that  at  firfl 
opening  fuch  a body  it  alone  attracts  the  eye  \ its 

* I do  not  mean  to  argue,  that  when  we  firfl:  fee  them,  they  are  fo 
little  connected,  that  one  could  be  awkwardly  joined  to  the  other, 
nor  that  they  have  no  real  connexion,  becaufe  it  appears  as  if  they 
had  not ; but  merely  this,  that  as  they  feem,  like  the  parts  of  the 
eye,  to  be  organized  in  feparate  pieces,  I fhould  fooner  expedt  an 
unnatural  difplacement  of  the  veffels  of  the  heart  than  in  the  middle 
of  the  femoral  artery. 
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mouth  is  fometimes  fo  befet  with  a fort  of  flefhy 
granulous  papillae,  that  there  is  hardly  left  opening 
enough  to  pafs  a filver  probe.  The  degree  of  con- 
traction in  the  pulmonic  artery  is  the  true  meafure  of 
all  the  oxydated  blood  which  that  fyftem  can  receive  ; 
but  in  fuch  a fyftem  the  quantity  is  ftill  farther  reduced 
by  various  accidents  of  the  organization.  Thus,  for 
example,— The  pulmonic  artery  is,  we  fhall  fuppofe, 
but  one  third  of  its  natural  fize,  and  the  original 
quantity  of  oxydated  blood  is  proportionably  fmall ; — 
next,  the  foramen  ovale,  being  open,  carries  off  much 
blood  towards  the  left  auricle  ; the  aorta,  planted 
over  the  right  ventricle,  carries  off  alfo  much  blood.— 
But  let  us  fuppofe,  that  ftill  as  much  remains  as  to  nil 
the  pulmonic  artery  to  its  full ; when  the  pure  blood 
comes  round  to  the  left  fide,  it  is  mixed  through  the 
foramen  ovale,  and  through  the  breach  of  the  feptum, 
with  a quantity  of  black  blood,  which  is  continually 
accumulating  upon  it  ^ and  the  fmall  quantity  of  oxy- 
dated blood  is,  if  I may  ufe  the  expreffion,  drowned 
in  the  general  mafs. 

That  I may  explain  the  point  of  its  accumulating 
a little  farther,  let  me  repeat,  that  even  in  a child 
which  has  died  on  the  tenth  day  of  fuch  a diforder, 
the  heart  is  crammed  with  dark-coloured  blood  : That 
in  thofe  children  which  have  lived  two  or  three  years 
under  fuch  a diftrefs,  the  heart  has  been  greatly- 
enlarged  : That  in  a boy  differed  by  Sandifort,  who 
died  at  fifteen,  the  thing  that  was  firft  feen  upon  open- 
ing the  body  was,  not  the  lungs  coveiing  the  heart 
and  lapping  over  it,  but  a large  mafs,  lying  betwixt 
the  lungs,  oppreffmg  them,  and  puffing  them  afide 
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in  every  direction.  This  was  the  pericardium  cover- 
ing a heart  of  enormous  fize,  filling  the  thorax,  and 
reaching  almofl  to  the  firft  rib  ; very  little  of  the  right 
lobe  of  the  lungs,  and  none  almofl  of  the  left,  was  to 
be  feen ; the  veins  in  the  upper  part  of  the  thorax, 
viz.  the  fubclavian  and  jugulars,  were  choked  by  the 
preffure,  and  much  difiended ; the  heart  itfelf  was  full 
of  blood,  and  the  coronary  veins  fo  turgid,  that  it  re- 
fembled  a mofl  minute  and  beautiful  inje&ion  of  the 

B 

heart. 

But  it  is  mofl  of  all  fingular,  that  this  heart  was  fo 
enlarged,  that  the  great  veins  (which  are  indeed  as 
refervoirs  for  the  right  fide  of  the  heart),  and  efpe- 
dally  the  upper  cava,  dilated  along  with  it  in  fuch  a 
degree,  that  there  was  felt  diftindly  a pulfation  in  the 
neck  by  a fort  of  back  ftroke  every  time  the  heart 
beat. 

Still  a child,  even  with  a heart  fo  ill  organized, 
may  flruggle  through  all  the  weaknefs  and  all  the 
difeafes  of  childhood  * for  a few  years  ; but  they  are 
years  of  complete  mifery ; and  ftill,  as  is  proved  by 
much  fad  experience,  the  boy  cannot  live,  but  mufl 
die. 

Another  conformation,  the  flrangefl  of  all,  is  that 
in  which  new  parts  are  added  to  the  circulating  fyflem, 
as  if  with  defign  to  make  it  refemble  the  heart  of 
an  amphibious  creature  ; for  it  happens  fometimes, 
that  there  is  as  it  were  a third  heart  interpofed.  For 
example,  the  two  vena  cavas  end  in  the  right  auricle, 

# Sandifort  attended  a puer  cceruleus,  who,  in  addition  to  his 
chief  difeafe,  palled  through  the  fmall-pox  and  meafles  fafely,  and 
attained  the  age  of  fifteen. 
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the  pulmonic  veins  enter  into  the  left  auricle  and  the 
right  and  left  ventricles  receive  their  blood  from  their 
auricles  in  the  ufual  way  ; yet  the  right  ventricle 
fends  out  no  pulmonary  artery,  the  left  ventricle 
fends  out  no  aorta  ; but  both  of  them  pour  their  blood 
into  a middle  ventricle,  and  the  arteries  go  out  from 
it  : and  here,  as  the  blood  is  fairly  delivered  by  both 
ventricles  into  this  third  ventricle,  and  as  the  pulmo- 
nic artery  and  aorta  both  arife  from  it,  there  is,  of 
courfe,  a fair  diviflon  of  the  blood  ; and  of  the  quan- 
tity  which  fhould  be  oxydated,  exactly  one-half  un- 
dergoes that  change.  This  is  fomcwhat  like  the  heart 
of  the  Turtle  ; it  is  plainly  the  ftrudure  of  an  amphi- 
bious heart,  a fingle  heart ; for  though  there  be  three 
cavities,  yet  are  they  fingle  in  their  fundion ; it  is  a 
fmgle  heart  with  half  oxydated  blood.  Such  a heart 
is  fufficient  for  Amphibim,  or  for  the  foetus,  but  not 
for  a child,  which  mu  ft  breathe  and  have  a double 
heart. 

Thefe  are  a few  of  the  varieties  of  the  imperfed 
heart ; but  the  fufferings  of  children  who  are  bom 
with  thefe  imperfedions,  the  marks  of  imperfed 
oxydation,  and  the  manner  of  their  life  and  death, 
was  a chief  motive  for  entering  on  this  fubjed. 

When  the  heart  is  fo  imperfed  that  the  child  lives 
but  a few  days,  its  fufferings  are  flight,  and  not  lin- 
gering, fo  that  we  cannot  mark  them:  They  are  not 
explained  to  us  by  any  account  of  its  inward  feelings : 
They  are  all  accumulated  into  one  terrible  ffruggle, 
in  which  we  fee  the  word  marks  of  ill  oxydated  blood. 

The  child  is  born  well  and  healthy,  it  cries  and 
draws  its  breath,  it  is  removed  from  the  mother  ; the 
Vol,  II.  P fundion 
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function  of  the  placenta  ceafes,  but  there  is  no  other 
to  fucceed  it  ; the  child  turns  black  in  the  face,  drug- 
gies for  breath,  and  is  convulfed;  and  without  any 
apparent  caufe  it  feems  in  the  agonies  of  death : But 
yet  it  lives,  it  becomes  black  all  over  the  body ; the 
blacknefs  never  goes  off  except  when  it  changes  fome- 
times  into  a deadly  afh -colour.  The  child  continues 
for  a few  days  labouring  under  almoff  unceafing  con- 
vulfior  s,  which,  growing  gradually  weaker,  it  at  lad 

expires  ; and  while  it  lives,  the  heart  palpitates,  lb  me- 

/ 

times  it  throbs  fo,  that  it  can  be  didinguiffied  at  a 
didance  by  the  eye.  Dr.  Hunter,  in  the  child  which 
I have  already  mentioned,  laid  his  hand  upon  the 
bread,  and  the  throbbing  which  he  felt  there  was 
terrible  to  him. 

When  the  child  has  the  heart  fo  formed  as  to  ad- 
mit into  the  lungs  even  a very  fmall  proportion  of 
blood,  it  druggies  through  the  fird  years  of  life,  and 
its  protracted  fufferings  can  be  more  erfily  obferved.. 
Then  no  mark  of  ill  oxydated  blood  is  wanting ; 
every  thing  is  the  reverfe  of  health,  or  the  natural 
appearance  duffied  and  florid  of  a growing  child  ; its 
colour  is  always  dark,  its  motions  languid  and  power- 
lefs ; it  is  cold,  fo  that  the  parents  mud  keep  it  care- 
fully wrapped  in  dannels  and  furs  to  preferve  any 
thing  of  vital  heat;  its  breathing  is  difficult  and  dif- 
treffed  ; fits  come  upon  it  at  times ; and  if  the  child 
has  begun  to  walk,  the  lead  hurry,  or  fear,  or  quick 
dep,  even  walking  acrofs  the  room,  brings  a return  of 
the  fit : in  which  the  extremities  are  deadly  cold,  the 
face  blacky  the  breathing  one  continued  druggie,  and 

i the 


i 


THE  HEART. 


2 1 1 

the  end  of  the  fit  is  the  obtaining  of  a degree  of  re- 

» / 

lief,  which  happens  in  a moil  Angular  way. 

The  coldnefs,  the  livor,  the  languor,  the  fainting, 
the  druggies  for  free  breathing,  are  all  marks  of  ill 
oxydated  blood.  The  convulfive  paroxyfm  is  a fare 
confeq uence  of  the  want  of  dimulus  and  force,  and 
of  blood  accumulating  at  the  right  fide  of  the  heart. 
If,  then,  the  child  fall  down  in  this  paroxyfm,  it  is 
the  very  fured  proof  that  ordinary  refpiration  will  not 
fave  him  from  the  druggie  if  during  the  fit  he 
breathe  fo  that  he  recovers,  and  that  prefently  his 
drength,  colour,  fpirits,  every  thing,  is  in  a degree  ■ 
redored  ; then  is  it  plain  that  the  refpiration  during 
the  fit,  imperfect  as  it  appears  to  us,  is  really  more  ef- 
fectual than  ordinary  refpiration. 

When  we  obferve  which  is  the  mod  natural  way 
of  obtaining  relief,  and  notice  the  very  peculiar  man- 
ner in  which  thefe  children  breathe,  we  fhall  under- 
dand  why  they  ate  breathing  bed  when  we  believe 
they  are  hardly  getting  breath,  and  how  they  are  re- 
covering flowly  when  we  think  them  labouring  in  the 
greated  danger.  The  child  feeling  the  growing  op- 
predion  at  its  bread,  if  it  be  young,  fignifies  a defire 
to  be  turned  upon  its  face  ; if  not  indulged,  it  con- 
trives to  turn  itfelf  that  way  before  its  hard  druggie 
begins.  When  the  child  begins  to  breathe  hard,  it 
drives  out  the  air  with  a fudden  exertion,  and  appa- . 
rent  pain ; he  remains  longer  without  refpiration 
than  an  adult  could  do ; his  expirations  are  attended 
with  a fort  of  feream.  What  can  this  way  of  breath- 
ing mean  ? To  my  apprehenfion  it  implies  that  kind 
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of  breathing  which  I have  called  forced  refpiration9 
and  no  other  plainly  dan  ferve. 

The  ordinary  refpiration,  by  which  we  draw  in  40 
cubic  ouqces  of  air,  has  failed  ; the  fit  is  approaching, 
becaufe  that  quantity  of  air  will  not  fuffice.  However 
rapidly  the  child  breathes,  however  rapidly  the  heart 
palpitates,  it  will  not  do,  becaufe  there  are  but  40 
ounces  of  pure  air  mixed  with  the  whole  of  that  great 
mafs  which  remains  always  in  the  lungs.  Then  the 
child,  driven  by  inftinct,  provides  for  the  ful left  refpi- 
ration : it  turns  upon  its  face,  that  the  weight  may 
help  to  comprefs  the  thorax ; it  forces  with  all  its 
power,  and  feems  to  ceafe  from  breathing,  and  refrains 
a long  while  in  that  ftate,  becaufe  it  is  emptying  and 
compreffing  the  lungs.  Then  its  purpofe  is  accomplifhed ; 
the  lungs  are  more  emptied  than  in  ordinary  refpiration ; 
it  draws  in  the  larged  draught  of  air,  utters  a fort  of 
fcream,  feems  quiet  again  ; and  again,  by  preffing  its 
bread,  and  by  contortions  (convulfive  like  of  its  bo- 
dy), it  empties  its  lungs  at  a didant  interval,  and  re- 
ceives again  the  fulled  draught  of  air.  It  is  this 
forced  refpiration  that  brings  into  the  lungs  70  cubic 
inches  of  air  more  than  the  ufual  refpiration  does. 
This,  then,  is  three  times  more  effectual  than  ordinary 
breathing  ; and  when  a boy  grown  up  to  thofe  years 
in  which  he  knows  the  warnings  of  his  diforder,  and 
has  found  out  this  relief ; when  fuch  a boy  by  preffing 
upon  the  corner  of  a table,  or  by  throwing  himfelf 
upon  the  ground,  prevents  or  alleviates  his  paroxyfms, 
in  what  way  can  it  be  but  by  pra&ifing  for  a time 
this  deeper  refpiration  ? preffing  the  ched,  forcing  and 
compreffing  the  lungs  beyond  their  ufual  degree  of 
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collapfe,  and  fo  obtaining  a fuller  draught,  a draught 
of  110  ounces  of  air,  to  be  mixed  with  the  no 
ounces  which  mud  always  remain  in  the  lungs 

After  half  an  hour  of  a kind  of  breathing,  mod 
awful  to  behold,  but  much  more  effectual  than  com- 
mon breathing,  the  child  recovers  flowly.  The  boy, 
when  advanced  a few  years,  knows  how  to  prevent 
the  fit ; but  the  child  of  two  or  three  years  old  knows 
only  how  to  druggie  with  it : yet  this  druggie  being 
a more  effectual  breathing,  the  chiid  is  relieved  at 
once  from  an  anxiety,  and  oppredion,  and  throbbing, 
which  precedes  the  fit  for  many  days  ; the  languor 
goes  off,  the  heat  in  fome  degree  returns,  and  the  lips 
acquire  a vermilion  colour  and  the  (kin  a higher  tint, 
which  lad  for  many  hours  after  the  fit  is  gone. 

In  thofe  children,  again,  which  have  the  heart  fo 
formed  that  they  may  live  not  two  or  three  years  only, 
„ but  to  the  age  of  15  years,  it  naturally  happens  that 
the  fymptoms  follow  each  other  in  their  courfe  very 
flowly  ; and  the  ill  oxydation  of  the  blood  in  this  its 
flower  progrefs  it  is  very  curious  to  obferve. 

There  is  one  thing  in  the  economy  of  the  foetus 
very  fingular,  viz.  that  while  it  is  receiving  much  oxy- 
dated  blood  from  the  mother,,  but  a fmall  portion 
goes  through  the  du&us  venofus  directly  to  the  heart, 
much  of  it  circulates  through  the  liver,  and  is  fpoiled 
(we  mud  fuppofe).  What  then  can  this  mean?  Sure- 
ly the  child,  the  chick,  the  foetus  of  every  kind,  needs 
lefs  of  this  principle  of  oxygene  : the  foetus  lives  (if 
this  be  fo)  like  an  amphibious  creature;  perhaps  it 
has  little  oxydated  blood;  yet  being  totally  deprived 
of  that  little,  it  foon  dies.  Perhaps  the  foetus,  living 
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the  life  of  an  amphibious  creature,  does  not  want  aL 
fo  that  peculiar  tenacity  of  life  which  characderifes 
that  clafs  ; for  the  druggies  and  fufferings  which  a 
* weakly  infant  indures,  before  it  parts  with  life,  are 
matter  of  obfervation  even  among  the  vulgar.  For 
this  reafon  I believe  it  is  that  children,  having  a heart 
fo  ill  arranged  that  abfolutely  they  cannot  live  be- 
yond the  years  of  puberty,  yet  during  the  fir  ft  year 
feel  no  complaint,  and  feem  thriving  and  healthy  ; 
the  vegetating  life  of  a fucking  child  faves  it  from 
all  dangers  of  hurried  respiration  and  rapid  pulfe.— 
But  when  it  leaves  the  bread: ; when  it  begins  to  ftir 
and  move  ; when  its  blood,  moving  languidly,  begins 
flowiy  to  accumulate  at  its  heart ; when  the  proper- 
ties of  its  living  fibres  change,  fo  as  to  require  a fuller 
fupply  of  oxygene  from  the  blood— then  the  ill  co- 
lour, languor,  palpitations,  {lighter  fits,  and  all  the 
marks  of  its  difeafe,  begin ; and  often  its  colour  gra- 
dually changes,  and  it  becomes  the  puer  coeruleus,  or 
livid  child,  before  we  can  perceive  by  any  other 
marks  how  dangerous  a condition  it  is  in. 

In  one  child  # the  firft  year  had  elapfed  before 
the  very  flighted:  of  thofe  complaints  came  on,  which 
ended  in  death  at  a very  djftant  period  of  15 
years.  At  firft  its  finger  nails  were  obferved  to  be  li- 
vid, yet  not  continually  ; the  colour  varied,  but  (till 
the  nails  were  unnaturally  livid,  fo  as  to  alarm  and 
furprife  the  parents ; but  there  was  as  yet  no  reafon  to 
defire  advice.  The  child  feemed  healthy,  began  to 
ufe  its  legs,  and  in  the  fecor.d  year  it  walked  alone.— 
Next  it  happened,  that  one  day  after  being  forced  to 
take  a medicine,  not  without  feme  refiftance,  his  face 
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was  on  the  following  day  freckled  with  red  fpots, 
which  foon  changed  to  a livid  hue.  Now  the  lati- 
tude and  chillnefs  came  on;  motion  or  exercife  were 
more  and  more  oppreffive  to  the  boy  ; till  at  lafl  when 
he  fatigued  or  hurried  himfelf,  the  hands  and  feet  be- 
came livid,  the  mouth  and  tongue  became  almoil 
black,  and  lad  of  all  thofe  fits  came  on  in  which  the 
whole  body  becomes  livid  or  black. 

This  is  the  progrefs  of  this  darker  colour  of  the  bo- 
dy ; but  his  other  complaints  alfo  advanced  with  a 
very  flow  and  regular  pace.  He  increafed  in  dature, 
his  appetite  was  good,  he  complained  of  great  lati- 
tude, of  headach,  with  a fort  of  gravitating  pain,  of 
anxieties,  efpecially  during  the  winter  months,  and  of 
fuch  extreme  coldnefs,  that  neither  fire  in  winter  nor 
dimmer ’$  fun  could  warm  him  ; he  never  felt  heat  ex- 
cept when  juft  wrapped  up  and  newdy  laid  in  bed. 

Now  the  blood  began  to  accumulate  ; the  druggies 
of  the  heart  began  ; and  fo  terrible  were  the  throb- 
bings  of  his  heart  at  times,  that  they  might  be  feen 
or  even  heard.  Adtual  faintings  fucceeded  ; the  poor 
boy,  now  eleven  years  of  age,  knew  that  he  was  to 
die  ; he  faid,  that  cc  no  one  could  know  or  cure  his 
illnefs,  and  that  no  one  could  imagine  what  feelings 
he  had  here  at  his  heart.” 

Motion  was  now  quite  impoffibie  ; upon  the  flighted 
effort  faliva  flowed  from  his  mouth,  a fainting  fit  en- 
fued,  and  he  continued  for  a little  while  blind.  All 
that  he  was  wont  to  delight  in  was  now  indifferent  to 
him  ; he  could  not  move ; his  face  was  turgid,  his 
eyes  prominent,  his  feet  were  fwelled  with  an  oede- 
ma, his  eyes  dead  and  heavy,  exprefiive  of  fome 
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Inward  didrefs ; when  he  was  pin  to  bed  his  anxieties 
were  very  great,  and  thus  he  died  a flow  and  miferable 
death. 

Sometimes  a child  wants  fpirit  or  drength  to  drive 
againd  the  laffitude  of  this  difeafe.  A girl  under  Va- 
falva’s  care  lived  to  her  fifteenth  year;  but  from  her 
infancy,  from  her  very  birth,  floe  had  lain  in  bed, 
partly  on  account  of  licknefs,  but  chiefly  on  account 
of  extreme  weaknefs.  She  had  a fhort  and  difficult 
breathing,  and  her  {kin  was  tinged  all  over  with  a 
livid  colour  ; her  quiet  date  faved  her  from  the  fuf- 
focating  paroxyifms  ; but  her  heart  was  jud  like  all 
the  others,  the  foramen  ovale  open,  and  the  pulmonic 
artery  clofed. 

Thefe,  then,  are  the  marks  of  ill-oxydated  blood : 
a livid  colour,  coidnefs  which  nothing  can  remove, 
oppreflion  and  anxiety  of  the  bread,  palpitations  and 
difficult  breathing  ; and  when  the  blood  is  by  paffion 
or  motion  hurried  too  fad  towards  the  right  fide  of 
the  heart,  then  come  fits,  which  lad  a longer  or  fhort- 
er  time  in  proportion  as  they  have  been  long  delay- 
ed, and  which  end  in  death.  And  lad  of  all,  I would 
rank  among  thefe  confequences  an  iinperfeSl  nourifh- 
ment,  for  all  the  boys  have  been  fmail,  mod  of  them 
particularly  {lender  ; and  one  boy  efpecially,  of  fif- 
teen years  of  age,  is  mentioned  by  Hunter,  who,  in 
tefpeSt  of  tailnefs,  was  jud  what  you  fnould  expedt 
at  his  years,  but  {lender  to  a wonderful  degree  ; not 
as  if  waded  by  confumption,  but  as  if  by  natural  ha- 
bit. His  form  was  quite  furprifing,  fo  that  Hunter 
could  give  no  idea  of  his  diape,  otherwife  than  by 
comparing  his  body  with  that  of  a Greyhound  ; and  his 
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kgs,  he  fays.,  put  him  in  mind  of  thofe  of  a Crane, 
or  fome  tall  water- fowl. 

The  confeqnences  muft  be  alike,  whether  it  be  that 
the  heart  fends  no  blood  towards  the  lungs,  or  that 
the  lungs  cannot  receive  that  blood  5 and  the  malcon- 
formations  of  the  heart  are  hardly  more  frequent  than 
thofe  of  the  lungs ; and  both,  we  may  be  well  allured, 
are  infinitely  more  frequent  than  we  fuppofe;  efpecially 
when  we  obferve  how  many  children  die  fuddenly,  dif- 
coloured,  and  in  convulfions  ; and  how  many  of  thofe 
advanced  in  years  have  lived  very  miferable  with 
complaints  in  the  bread:. 

A young  man  of  twenty-four  years  of  age,  by  birth 
a Pole,  and  at  the  time  of  his  death  a foldier  in  the 
German  fervice,  had  been  continually  opprefied  from 
his  cradle  upwards  with  difficult  breathing  and  anxieties 
at  his  breafl.  He  had  been  three  or  four  times  re- 
lieved from  {lighter  complaints  of  the  bread:  5 but  at 
lad:  the  bleedings  and  demulcent  medicines  failed : 
he  lay  ill  in  the  military  hofpital  two  months,  where  of 
courfe  his  complaints  were  correctly  known.  He  had 
none  but  the  ffighter  degrees  of  difficult  breathing ; 
when  one  day  fitting  up  in  bed  he  fuddenly  expired. 
Being  opened,  the  right  fide  of  the  lungs  was  found  to 
be  totally  wanting ; not  deftroyed  by  difeafe,  as  we 
have  often  feen,  not  opprefled  by  water  nor  eroded 
by  pus,  but  entirely  wanting  \ a peculiarity  which 
he  had  from  his  mother’s  womb,  for  it  was  attended 
with  a peculiar  arrangement  of  the  velfels.  On  the 
right  fide  there  was  no  veftige  of  the  lungs,  not  even 
the  fmalleft  button  to  mark  where  they  might  have 
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been ; there  was  no  branch  of  the  trachea  for  the 
Tight  lobe  intended  by  Nature,  but  both  the  legs  of 
the  trachea  plunged  into  the  left  lung,  which  was 
large : There  was  no  forking  of  the  pulmonary  artery 
to  give  a branch  to  the  right  fide,  but  the  whole 
trunk  of  the  pulmonic  artery  plunged  into  the  left 
lung. 

But  if  one  fliould  fufpedt  that  there  might  have 
been  once  a right  branch,  the  lungs  deflroyed,  and 
the  mouths  curioufly  united  by  that  mucus  which  the 
membranes  of  the  vifcera,  and  the  pleura  efpecially, 
throw  out  when  inflamed ; there  are  Hill  other  cafes 
which  muft  remove  all  our  doubts,  efpecially  that  of 
a young  man  *,  who  died  in  a very  lingering  way, 
and  in  whom  before  his  death  there  was  plainly  per- 
ceived, along  with  his  flight  anxieties,  a pulfation  in 
the  right  fide  of  the  bread.  Upon  opening  his  body, 
there  was  found  in  the  left  fide  neither  lungs  nor  heart; 
nor,  upon  the  mod  careful  examination  (feeking  for 
the  waded  lung),  could  there  be  found  the  fmalled 
remains  of  lungs,  bronchiae,  pulmonic  arteries,  or  the 
flighted  evidence  that  any  fuch  parts  had  ever  been. 
But  the  fured  proof  of  this  remains  behind,  for  the 
heart  dood  in  the  right  fide  of  the  ched  ; it  dood  per- 
pendicularly, quite  upright  like  a Dog’s ; it  gave  out 
a right  pulmonic  artery,  but  there  was  not  even  the 
fmalled  vedige  of  any  artery  having  been  appointed 
for  the  left  lobe.  We  mud  not  fay,  yet  his  ched  may 
have  been  full  enough  of  lungs  and  heart,  and  he  may 
have  had  a well-oxy  dated  blood  ; in  which  cafe  it  was 

* Under  the  care  of  Dr.  Heberlen.  Vid.  Aft  a Vcndobonnifs . 
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fio  very  dangerous  derangement  that  his  lungs  were 
all  on  the  right  fide,  more  than  if  his  liver  had  been 
on  the  left.  But  let  us  notice  that  the  aorta  was 
extremely  final] ; the  diameter  of  the  aorta  is  the  true 
meafure  of  the  blood  which  is  received  from  the 
lungs.  Where  the  aorta  is  fmall,  furely  the  lungs  are 
not  good,  nor  the  fyftem  fully  fupplied  with  oxydated 
blood. 

We  alfo  know  that  though  the  veflels  of  the  lungs 
themfelves  may  be  natural  and  well  arranged,  the 
lungs  may  kill  be  amifs  j they  may  want  the  proper 
flrudure  of  cells  in  which  the  blood  fhould  be  ex- 
pofed  ; they  may  be  encumbered  with  tumours  arifing 
out  of  their  fubilance,  by  which  they  will  be  prevented 
from  dilating.  One  is  pleafed  to  find  in  old  authors 
good  defcriptions  of  difeafes  which  have  remained 
for  ages  unknown ; and  among  thefe  I reckon  that  of 
the  celebrated  Spindler,  whofe  defcription  I admire  as 
much  as  that  of  any  fucceeding  author. 

The  child  of  a certain  prince  having  died  after 
a few  days  of  great  fuffering,  Spindler  opened  the 
body,  and  found  all  found  and  right,  except  that  there 
were  feated  upon  the  two  lungs  two  tubercles  of  a 
variegated  red  colour,  as  were  the  lungs  themfelves ; 
which  tumours,  no  doubt,  hindered  the  paffage  of  the 
blood,  which  he  expreffes  with  a corre£lnefs  in  refpe£t 
of  phyfiology  quite  unknown  in  thofe  times.  <£  Quae 
vomicae  procul  dub}o  hujus  afphyxise  caufae  extitere 
denegata  circulatione  ex  dextro  in  fmiflrum  cordis 
yentriculum.’>  His  defcription  of  the  difeafe  fo  long 
before  it  was  properly  underflood  is  curious:  “ Du- 
ring the  eight  days  in  which  the  child  lived,  it  had 
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never  cried  ftrongly  nor  clearly,  had  never  fucked, 
had  never  been  regular  in  its  bowels,  breathed  as  if 
its  Tides  had  been  blown  up ; it  was  fuddenly  feized 
with  a fit,  which  feemed  epileptic,  foon  went  off,  but 
foon  returned  ; the  whole  face  and  body  became  firfl 
red,  then  of  a copper  colour  ; the  breathing  was  in- 
terrupted, the  eyes  immoveable,  the  feet  and  hands 
lay  almoff  lifelefs ; it  fuffered  at  leaft  a hundred  of  thefe 
fits  before  it  expired.” 

To  enumerate  thofe  cafes  where  a defe£l  of  the 
lungs  were  the  conlequence,  not  of  malconformation, 
but  of  difeafe,  were  a bufmefs  quite  inconfiftent  with 
my  defign  ; yet  I with  to  record  thefe  two.— Firfl,  It 
has  been  long  obferved,  that  by  long  continued  fup- 
puration,  the  lungs  are  often  fo  wafted  that  not  a bud 
or  particle  of  them  remains  : fometimes  thefe  patients 
furvive,  dragging  on  a languid  and  miferable  exift- 
ence,  enjoying  no  freedom,  life,  nor  fpirits  ; and  the 
caufe  of  their  frequent  ailments  is  difcovered  at  their 
death.  The  lungs  alfo  may  be  thus  compreffed  even 
by  the  mere  preffure  of  water  within  the  cheft,  which 
has  caufed  fuch  a fubfiding,  or  rather  abforption,  of 
the  lungs,  without  any  ulcer  of  their  furface,  that  one 
lung  has  been  oppreffed  till  it  became  no  more  than 
three  lines  in  thicknefs ; and  indeed  it  was  not  eafily 
found  : fo  Haller  fays  in  his  Commentary  upon  Boer- 
haave.  But  of  all  the  ftrange  things  which  Haller 
or  any  man  has  ever  related,  what  he  tells  in  the 
following  words  is  the  moil  incredible  ; at  leaft  it  is 
fo  improbable  as  to  be  incredible.  “ A man  having 
died  of  a lingering  difeafe  occafioned  by  a fall,  the 
left  lobe  of  the  lungs  was  not  to  be  found  > that  fide 
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of  the  cheft  was  full  of  a coagulable  ferum ; but  the 
afpera  arteria  and  large  arteries  and  veins  (a  thing 
which  I never  could  have  believed,  had  I not  feen  it 
myfelf)  opened  with  gaping  orifices  into  the  cavity 
of  the  thorax,  as  if  they  had  been  cut  acrofs ; fo  that 
it  was  very  hard  to  conceive  what  had  prevented  the 
blood  from  pouring  out.”  Haller,  p.  34. 

Secondly,  In  the  peripneumonia  notha  there  is  not 
merely  an  inflammation  of  the  pleura,  as  the  name 
expreffes,  but  of  the  lungs  themfelves ; and  it  is  not 
from  inflammation,  pain,  fever,  or  acute  fuffering, 
that  they  die ; but  becaufe  the  lungs  are  entirely 
crammed  with  blood  ; the  heart  can  no  longer  move: 
they  are  not  fenfible  of  their  dangerous  hate,  but  are 
fuffocated  in  a moment,  and  die  without  a groan.  It 
feems  more  frequent  in  other  countries  than  in  this, 
though  no  country  is  exempted.  When  this  difeafe 
comes  upon  a place,  it  comes  with  all  the  frequency 
and  deflruQion  of  an  epidemic  difeafe ; and  the 
fudden  unexpected  deaths  are  terrible.  Vafalva  found 
an  old  gentleman  going  abroad  in  the  morning,  and 
prevented  hint,  queftioning  him  about  his  complaints, 
which  he  himfelf  thought  very  flight : but  Vafalva 
gave  notice  privately  to  the  fervants  to  expeCt  nothing 
better  than  their  matter's  death  ; and  notwithflanding 
all  affiffance,  he  was  that  very  evening  dead. 

The  pulfe  is  weak,  the  cough  flight,  the  difficulty 
of  breathing  more  anxious  than  painful ; the  face 
funk  in  the  features  and  flufhed,  or  rather  of  a lurid 
colour,  except  when  it  is  cadaverous,  pale,  and  fal- 
low ; the  fuffocatign  is  fudden  j the  lungs  have,  as 
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Morgagni  expreffes  it,  a liver- like,  folid  confidence ; 
they  have  no  longer  the  cellular  appearance  of  lungs,' 
for  their  bronchiae  are  crammed  with  blood;  their 
common  cellular  texture  is  alfo  full  of  exuded  blood  ; 
they  are  denfe,  folid,  very  heavy,  and  black,  and  they 
fmk  in  water  like  the  lungs  of  a fetus.  The  heart 
is  fo  curbed  in  its  actions,  that  it  gives  but  a fmall,' 
feeble,  and  trembling  pulfe ; and  even  in  a few  days 
(as  in  the  fetus  having  an  imperfedf  organization) 
the  heart  is  wonderfully  dilated  and  enlarged,  and 
filled  with  fluid  and  grumoiis  blood.  Haller  laments 
the  death  of  friends  by  this  terrible  difeafe,  and  efpe- 
cially  of  his  own  fon,  <c  whofe  body  he  gave  to  be 
opened  by  thofe  (killed  in  diiTedtions.55 

Perhaps  the  heart  may  be  too  fmall  for  the  fyflem 

& 

to  which  it  belongs ; and  this,  I doubt  not,  had  beeit 
the  cafe  with  that  boy  in  whom  Kerkringius  found  it 
fo  fmall,  that  though  the  boy  was  nine  years  old,  the 
heart  (/.  e.  the  ventricles)  was  no  bigger  than  that 
of  a fetus ; and  the  whole  heart,  auricles,  ventricles, 
and  all,  w^as  no  bigger  than  that  of  a child  born  at  the 
full  time.  But  in  proportion  as  the  heart  was  fmall 
the  veffels  were  large,  not  at  all  aneurifmal,  but  of 
fuch  a fize,  and  fcarcely  of  fiich  a fize,  as  might  fuit 
the  heart  of  a boy  of  nine  years  old.  This  boy  had 
for  five  years  been  heflic,  that  is  to  fay,  he  had  been 
troubled  with  no  formed  difeafe,  but  with  continual 
diftrefs,  anxiety,  weaknefs,  and  quick  pulfe.  This 
heart  was  plainly  inadequate  to  the  fu&£!ions  of  any 
fyflem ; but  the  cafe  is  too  flightly  fketched  for  us  to 
find  any  decided  marks  of  ill  oxydated  blood. 
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But  that  the  heart  may  be  too  big  for  its  fyftem,  is 
a melancholy  faft ; for  when  it  becomes  relaxed,  it 
enlarges,  and  as  it  grows  in  bulk  lofes  in  power.  That 
the  heart  is  enlarged  merely  by  weaknefs,  by  fubmit- 
ting  to  dilatation,  by  wanting  fufficient  power  to  free 
itfelf  of  accumulating  blood,  is  very  plain  ; for  in  the 
plague,  in  low  and  peftilential  fevers,  even  in  nervous 
affections,  it  fometimes  enlarges,  and  from  a tempo* 
rary  becomes  a mechanical  and  fixed  difeafe.  How 
often  do  we  read  in  the  preface  to  fuch  difieCtions  of 
enlarged  heart,  c<  he  was  of  a melancholy  temperament, 
of  a flow  and  fedentary  life,  opprefied  by  misfortunes, 
and  ftruggling  with -vexations  and  grief.”  In  the 
angina  pectoris,  which  is  in  its  firft  attack  no  organic 
difeafe,  we  often  find  the  dilated  heart  pale  and  tender, 
fo  that  the  fingers  may  be  pufhed  through  its  flefii. 

While  the  heart  gradually  enlarges,  the  fyfiem 
changes,  and  accommodates  itfelf  to  its  powers* 
There  is  little  diftrefs ; often  we  find  a heart  enlarged 
to  a degree  fuch  as  we  never  could  have  fufpected 
before  death.  But  flowly  there  is  formed  fuch  an 
accumulation  of  ill  oxydated  blood  as  oppreffes  the 
vital  powers,  and  chokes  the  motions  of  the  heart, 
and  draws  after  it  thofe  other  diforders  which  are 
already  in  part  explained. 

Of  the  mechanical  confequences  which  follow  the 
enlarged  heart,  thofe  chiefly  attract  our  attention 
which  prevent  the  due  oxydation  of  the  blood. 

Firft,  The  dilatation  of  the  heart  draws  after  it  a 
dilatation  of  the  great  veins,  fo  that  they  become  re- 
fervoirs  as  it  were  j and  the  auricle  and  veins  both 
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enlarge  fo,  that  the  office  of  the  auricular  valves  is  quite 
loll ; the  veins  feel,  or  rather  the  column  of  blood  in 
the  veins  feels  the  back  ftroke  from  the  heart,  and  it  is 
perceived  even  in  the  neck  by  a ffrong  pulfation.— 
Secondly,  Thefe  veins,  and  this  mohdrous  heart,  fo  fill 
the  ched,  prevent  the  blood  of  the  neck  defcending,  and 
fo  pufh  afide  the  lungs,  as  to  comprefs  them  to  the 
laid  degree  that  is  confident  with  life. — Thirdly,  The 
enlarged  heart  accumulates  much  blood  in  the  fydem 
which  before  did  not  exid,  and  that  blood  dark 
coloured  and  unfit  for  the  purpofes  of  life.  The  pro- 
portion betwixt  the  great  mafs  of  ill  oxydated  blood 
lingering  in  the  veins  and  about  the  heart,  is  in- 
creafed  fo  very  greatly,  in  oppofition  to  the  very  fmall 
quantity  which  can  now  be  oxydated  in  the  lungs, 
that  fuch  perfons  are  expofed  every  moment  to  the 
greated  dangers ; and  the  lead  accident  which  draws 
out  more  black  blood  from  the  veins,  and  hurries  it 
towards  the  heart,  quite  overcomes  them.  Then  there 
is  an  agonizing  and  fearful  druggie ; the  heart  often 
druggies,  tfnd  often  frees  itfeif ; but  in  mod  cafes  thofe 
who  live  in  this  condition  do,  after  many  efcapes,  fall 
down  fuddenly  dead.  ct  A very  learned  man  having  this 
enlargement  of  the  heart  while  he  was  dill  walking 
about  in  his  ordinary  health,  his  heart  would  often 
(lop  for  three  or  four  pulfations,  as  if  druggling  with 
its  load,  velutque  expulfionem  moliretur  V* — Fourth- 
ly, In  this  enlargement  of  the  heart,  although  fome- 
times  there  is  a perfect  and  equal  pulfe,  though  fome- 
times  aifo  the  difeafe  fcarcely  ihows  itfeif  till  very  far 

* Vefalii,  lib.  i.  cap.  v, 
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advanced,  and  after  many  years  of  flow  increafe ; ye£ 
the  heart  being  continually  loaded,  and  often  ftrug- 
gling,  cannot  free  itfelf  at  one  ftroke  of  all  its  blood ; 
then,  ftroke  fucceeding  ftroke  in  a confufed  irregular 
way,  there  is  a weak,  irregular,  intermitting,  flutter- 
ing pulfe* — Fifthly,  But  Nature,  wonderful  in  her 
ways,  fometimcs  finds  relief  from  this  in  the  regular 
con  flit  ution  of  thefc  parts ; for  while  the  heart  dilates, 
and  becomes  more  powerlefs  as  it  dilates,  the  aorta 
(being  but  poorly  filled)  contrads  in  proportion  as 
the  heart  dilates,  and  accommodates  itfelf  to  the  final! 
quantity  of  blood  which  fuch  a heart  can  give  out ; 
and  thence  the  wonder  fometimes  exp  re  (Ted  at  finding 
an  aorta  extremely  (lender  joined  often  to  an  enormous 
heart. 

In  opening  the  body  of  a (hoc maker,  fays  Mor- 
gagni, whofe  heart  was  wonderfully  enlarged,  feeming  as 
if  you  had  joined  two  hearts,  what  chiefly  (truck  us 
was  the  fmallnefs  of  the  aorta,  more  fuitable  to  a deli- 
cate woman  than  to  a man  of  good  filature  as  this  was* 
The  aorta,  from  its  palling  under  the  diaphragm  to  its 
great  divifion  in -the  pelvis,  was  very  frxiall.  This  Mor- 
gagni firft  of  all  believed  was  owing  to  feme  ftriclure 
at  the  diaphragm  ; for  the  aorta  did  not  pafs  as  ufual 
under  the  legs  of  the  diaphragm,  it  palled  through  a 
peculiar  hole ; but  he  found  this  tendinous  hole  quite 
large  and  free.  Still  he  believed  that  all  the  diforder 
of  the  heart  arofe  from  the  contradlion  of  the  aorta, 
and  that  again  from  the  crooked  pofture  in  which 
thofe  fit  who  are  of  this  trade.  But  that  often  the 
artery  is  contracted  in  favour  of  the  enlarged  ventricle, 

0 

I am  able  to  prove  better  than  by  this  cafe  of  Mor- 
Vol»  II,  gagni’s. 
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gagni’s.  In  the  fir  ft  place,  the  diftorted  pollute  of 
his  flioemaker  can  have  no  effect ; for  we  muff  not 
fofget  how  limber,  flexible,  and  free  from  difeafe,  the 
aorta  is  in  thofe  who  have  the  unhappinefs  to  be 
(deformed,  and  in  whom  the  aorta  follows  the  fpine  fo 
clofely,  that  often  the  bones  almofl  meet  in  their  dis- 
tortions, and  hide  it.  I have  cut  out  thefe  aortas  fome- 
times  and  laid  them  on  boards,  to  fhow  the  ftrange 
angles  which  they  make  with  fuch  per  feci  fafety. 
Next  I have  to  obferve,  that  where  the  auricles  and 
ventricles  dilate  in  old  people,  the  aorta  alfo  dilates : 
for  there  the  aorta  is  old,  partly  offified  ; its  mufcular 
coat  ftiff  and  incapable  of  aCtion  ; it  is,  in  fhort,  as 
weak  as  the  heart  itfelf,  and  yields  along  with  it  to 
the  accumulating  blood.  But  in  younger  men,  the 
aorta  being  mufcular  and  ftrongly  contractile,  this 
phenomenon  enfues  : that  as  the  heart  increafes  in  fize 
and  weaknefs  every  day,  it  Itruggles  with  lefs  effect 
againft  the  accumulation;  its  pulfes  are  imperfeCt; 
it  delivers  lefs  blood  into  the  aorta  ; the  aorta,  lefs  per- 
fectly filled,  is  not  excited  by  the  fame  power  which 
formerly  filled  it  and  kept  it  full : therefore  it  con- 
tracts gradually  and  flowly  ; it  prefer ves  (till  its  healthy 
conftitution  ; it  is  limber,  pliant,  and  found,  in  its 
mufcular  coat.  In  fhort,  this  doctrine  of  Morgagni’s 
implies  only  a ftationary  condition  of  the  aorta ; 
this  other  theory  implies  an  a&ive  contraction.  Now 
Morgagni’s  flioemaker  was  a portly  man,  but  his 
aorta  was  fmaller  than  a woman’s.  Even  this  cafe 
of  his  own  implies  an  adtual  contraction  ; frnce,  had 
this  mail’s  aorta  continued  ftationary,  it  mult  have 
been  fl.il!  the  aorta  of  a man  of  good  ftature,  joined 
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to  a large  heart.  But  a per  fed  proof  is  this  : I have 
a heart  which  it  would  not  be  eafy  to  defcribe  ; it 
is  not  only  as  big  as  two  hearts  joined,  but  I may 
fay,  with  Bartholine,  cf  ut  fsepe  in  Bobus  non  rnagis 
fit  aut  ponderofior.”  The  heart  is  bigger  adually 
than  an  ox’s  ; it  is  bigger,  I think,  by  the  whole  fize 
of  its  two  great  auricles;  it  is  injeded  with  wax; 
it  weighs  more  than  four  pounds,  and  is  two  feet 
in  circumference  ; but  the  aorta  is  no  bigger  than 
the  femoral  artery  at  the  groin,  very  flraight  and 
even  in  its  diameter,  very  fender,  and  with  coats 
which  plainly  have  been  very  thin  and  fuitable  to 
fuch  an  artery.  Here  the  artery  is  equably  and  fairly 
contracted  to  one  fourth  of  its  natural  fize,  which 
fuppofes  a natural  and  found  condition  of  its  coats : 
And  one  of  two  things  mud  have  happened,  either  the 
artery  mud  have  contradecj  find,  oppofing  the  heart' 
and  caufing  it  to  enlarge  ; but  then  its  violent  contrac- 
tion, like  the  urethra  contrading  in  oppofition  to  the 
biadder,  would  have  thickened  it  into  a drong  mud 
cular  tube : or,  fecondly,  the  artery  mud  have  con- 
traded  gently  and  gradually  in  favour  of  the  dilata- 
tion and  weaknefs  of  the  heart ; and  then  it  would 
remain  (as  this  artery  really  was)  very  foft,  delicate, 
and  limber ; in  fhort  quite  natural.  I fufped  alfo, 
that  vchere  the  aorta  is  enlarged,  there  is  required  a 
drong,  fmall,  and  mufcular  heart ; becaufe  I have  an 
aorta  enlarged  to  a very  great  degree,  the  heart  being 
extremely  fmall.  Thefe  accidents  will  be  noticed 
chiefly  where,  in  young  people,  there  happens  fuch 
disproportion  of  mufcular  power  betwixt  the  heart 
and  its  veflels  > but  in  the  aged,  all  the  parts  are  but 
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too  much  ciifpofed  to  difeafe,  and  the  whole  will 
enlarge. 

ThefC;  then,  are  the  chief  confequences  of  that 
enlargement  of  the  heart  which*  often  fo  fills  the 
thorax  and  loads  the  diaphragm,  that  it  falls  down 
tinder  the  weight  of  the  heart : then  the  heart  is  felt 
lower  than  natural ; and  the  diforder  is  named  by  mod 
authors  the  prolapfus  cordis.  In  a young  man  of 
twenty  years  of  age,  the  mod  miferable  creature  1 
ever  faw,  I have  felt  a prodigious  heart  beating  as  if 
quite  in  the  abdomen  : at  the  pit  of  the  ftomach  the 
pulfation  was  particularly  ft  rang  ; it  mud  have  been 
miftaken  for  an  aneurifm  of  the  coeli&c  artery,  had 
not  the  heart  been  felt  beating  from  the  navel  aimed 
to  the  collar -hone. 

Whether  we  are  to  allow,  that  the  blood  fometimes 
does  coagulate  and  form  polypi  in  thofe  enlarged 
hearts,  I believe  no  man  in  the  prefent  date  of  our 
knowledge  wdll  venture  to  decide.  That  the  blood 
fhould  coagulate  thus  firmly,  while  within  the  body, 
and  that  not  in  a corner  of  the  circulating  fydem, 
but  in  the  heart  itfelf,  where  always  there  mud  be 
fome  motion,  it  is  not  eafy  to  believe ; nor  that  fuch 
coagulations  fhould  remain  there,  be  walked  pure  by 
the  current  of  blood,  fo  as  to  have  a leathery  colour, 
and  to  be  firm  and  drong  ; that  fuch  coagula  fhould 
entangle  the  valves  and  column#  carnese,  fhoot  up 
into  the  great  veffels,  and  hinder  the  movements,  and 
dofe,  in  fome  degree,  the  openings  of  the  heart,  is 
quite  unlikely  : yet  if  there  be  fuch  a thing,  this  mud 
Hand  as  the  defcription  of  a polypus  of  the  heart.  I 
incline  then  rather  to  the  opinion  of  the  able  and 
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diligent  Kerkringius,  who  calls  them  pfeudo-polypi, 
baftard  polypi^  mere  clots  of  blood  ; of  which  he  pro- 
duces drawings  from  the  pulmonic  veins,  the  liver, 
the  heart,  the  brain,  &c.  wherever  great  veins  are. 

That  when  the  heart  is  monftroufiy  dilated,  dots 
may  be  formed  in  it,  very  large,  filling  all  its  cavity, 
but  dill  happening  chiefly  in  the  moment  of  death, 
or  during  its  flow  approaches,  I believe  from  what 
Vefaiius  relates  ; who,  4C  in  the  heart  of  a nobleman, 
found  two  pounds  of  a dark  coloured  flefli ; upon 
which  lump,  the  heart,  of  monflrous  fize,  was  ex- 
tended like  a gravid  uterus/’  But  this  black  flefh, 
fince  it  was  unconnected  with  the  walls  of  the  heart, 
was  a mere  clot ; which,  had  it  come  really  from 
the  womb,  Vefaiius  would  have  called  a fade  preg- 
nancy, an  ovum  deforme,  or  what  the  vulgar  call  a 
mole. 

This,  and  all  the  leifer  polypi,  thofe  firings  of 
coagulum  which  entangle  the  columnse,  and  flretch 
upwards  into  the  veifels,  are  really  formed  in  the 
moment  of  death.  But  it  is  not  to  be  forgotten,  that 
many  of  the  moil  eminent  men  have  thought  quite 
the  reverfe  of  all  this.  Polypi,  when  firit  noticed, 
feemed  a flrange  and  awful  and  frequent  caufe  of 
death.  Having  once  believed  and  wondered  at  fuch  a 
thing,  people  did  not  even  like  to  be  difabufed ; and 
when  Kerkringius  called  them  pleudo-polypi,  the  whole 
phyfxcians,  like  a hive  of  bees,  fwarmed  out  upon 
him  at  once.  Tulpius,  Malpighi,  Pechlinus,  ridiculed 
this  opinion.  Pechlinus  was  fo  offended,  that  he  could 
not  refrain  himfelf  from  low  and  mean  language. 
£€  True  polypi  there  certainly  are,  fays  he,  but  thefe 
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polypi  of  Kerkringius  are  indeed  pfeudo-polypi,  and 
every  blind  fhaver  knows  them  abundantly  well 
(tarn  eft  vulgaris  et  lippis  tonforibus  notus).  <4  The 
fhop-boys,  fays  Tech  linns,  make  fuch  polypi,  by  pour- 
ing vitriolic  acid  into  the  veins.5’  Yet  with  , all  his 
bitternefs,  Fechlinus  has  not  proved,  to  my  fatisfac- 
tion,  either  by  his  arguments,  or  by  his  cafes,  that 
polypi  exift ; but  he  made  many  believe  him,  for  the 
Ignorance  of  that  time  Is  very  lingular.  Dr,  Petrus 
Ruffe  tells  us,  that  he  had  once  found  a polypus  in 
the  longitudinal  firms  of  the  dura  mater,  of  a quarter 
of  a yard  long  : 44  Let  this  be  put  down,55  fays  he,  4C  as 
one  proof  at  lead:  that  polypi  are  fometimes  found 
higher  than  the  nofed’  What  muft  have  been  the 
confufion  of  their  notions,  who  could  thus  jumble  the 
ideas  of  a polypus  of  the  blood-veffels  and  a polypus 


of  the  nofe  ? 

They  even  miftook  fuch  clots  for  living  animals. 
Dr.  Edward  May  fent  from  England  to  the  celebrated 
Severinus  a defcription  of  an  Eel  which  he  had  found 
In  the  cavity  of  the  heart,  He  entities  it,  with  fonie 
propriety,  44  Hiftoria  mirabilis  anguis  bin  did 5 It  is. 
Indeed,  a wonderful  dory ; they  defcribe  head  and 
tail,  and  all  fairly,  as  if  it  had  been  bona  fide  a livinp 
creature  ; and  tell  us  how  its  head  was  flicking  to  the 
Inftde  of  the  heart  (where  you  may  fuppofe  It  was- 
biting),  and  how  its  body  was  very  white  and  very 
jftrong,  and  its  arms  or  tails,  I do  not  know  what  to 
call  them,  red.  But  what  amufes  one  -mo ft  of  all  is 
the  important  air  of  thefe  communications  betwixt 
Severinus  and  Dr.  May  ; and  then  Severinus,  warning 
|]is  pupils  againft  incredulity,  and  telling  them,  <c  that 
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though  wounds  of  the  heart  are  really  mortal,  yet  ulcers 
of  the  heart  certainly  are  not  morta  ;5J  by  which 
he  means,  that  while  the  Eel  was  alive  it  was  continu- 
ally biting  the  heart  *.  In  fhort,  from  thefe  things, 
we  perceive/  that  we  need  not  look  into  books  for  any 
fatisfa&ion  on  this  delicate  point  ; that  we  mud  depend 
upon  ourfelves,  and  make  a better  ufe  of  all  future 
occadons ; for  unhappily  there  are  no  good  hidorics 
attached  to  thofe  directions  in  which  the  coagula  have 
been  liked  to  thofe  of  a long  formed  difeafe  |. 

The  heart,  which  is  fo  often  dilated  by  weaknefs, 
is  fometimes  reduced  in  fize  bv  an  increafe  of  ftrength 
and  action.  It  becomes  denfe,  firm,  thick  in  fub- 
ftance,  but  fmall  in  its  cavity  ; it  appears  to  be  dilated 
without,  but  is,  in  fa contracted  within.  This 
thickening  of  the  wralls  of  the  ventricles  is  what  I 
cannot  underftand,  though  I have  cut  many  fuch  hearts 
with  the  utmoft  care.  There  is  no  offification  of  the 
valves,  no  draitening  of  the  aorta,  nor  any  other 
obdruction  to  excite  the  heart.  There  is  no  enlarge- 
ment of  the  auricles,  no  dilatation  of  the  veins,  no 
difeafe  of  the  arteries,  nothing  appears  but  a thicken- 
ing, and  enlargement,  and  condenfation  of  the  walls 

% It  is  certain  enough  that  fmall  worms  are  found  not  only  in  the 
cefophagus,  but  in  the  aorta  too,  of  Togs  and  other  animals.  Vid. 
Morgagni’s  Adverfaria.  For  plenty  of  real  worms  in  the  heart,  pro- 
ducing St.  Vitus’s  dance  in  boys  and  hyfterics  in  girls,  vid.  Sckenkius , 
page  272. 

f A cafe  1‘iker  this  difeafe  than  aim  oft  any  other,  is  a very  melan- 
choly and  affecting  ftory  of  a Mr.  Holder,  an  apothecary.  Vid.  London 
Medical  Journal  by  Simmons,  and  London  Medical  Communications . 
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of  the  ventricles,  a proportionate  enlargement  of  th 
columnce  carnet,  and  a proportionate  narrowing  of  the 
cavity  of  the  heart  itfelf.  Upon  opening  fuch  a heart, 
one  would  almoft  pronounce  it  natural.  It  one  fhould 
ip  ecu  late  upon  its  peculiarities,  he  would  (finding  the 
heart  ftrengthened,  and  its  valves  and  veffels  all  found) 
pronounce  that  it  would  caufe  rather  a vigorous  cir- 
culation and  ftrong  health  : yet  I fnali  never  forget 
the  miferies  I have  feen  patients  endure  from  having 
fuch  a heart.  They  have  often  a full  and  bloated 
habit  of  body  (at  leaf!  fo  I have  chanced  to  obferve), 
a'  pulfe  weak  at  all  times,  but  trembling,  and  hardly 
fenhble,  when  a fit  of  difficult  circulation  approaches ; 
then  the  pulfe  vaniflies,  the  patient  fometimes  faints ; 
the  anxieties,  oppreffed  breathing,  languid  pujfe,  a&ual 
fain  tings,  and  all  the  intermediate  conditions  lefs  than 
fainting,  but  like  it,  and  infinitely  more  miferable, 
make  their  chief  fufferings.  After  ftruggling  long 
under  this  difeafe,  the  patients  grove  languid  for  a few 
days,  often  become  dropfseal,  and  then  die. 

The  variety  of  fymptoras  which  thofe  fuffer  who 
have  this  fiiiiplefl  of  all  the  difeafes  of  the  heart  is 
very  furprifmg,  and  puts  to  nought  all  our  conjectures 
about  certain  figns  indicating  particular  difeafes  of  the 
heart.  We  cannot  be  furprized  that  in  great  enlarge-? 
ments  of  the  auricles,  or  Vaft  aneurifms  of  the  aorta, 
or  in  thofe  enlargements  in  which  fomething  like 
polypi  are  found,  and  where,  as  Mr.  Holder  often  faitf 
of  himftlf,  the  circulation  feems  to  go  on  for  a time 
in  one  corner,  as  it  were,  of  the  heart ; in  all  fuch 
cafes,  we  cannot  wonder  at  there  being  heard  noifes; 
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like  the  rufhing  of  water.  But  how  fuch  fhould  be 
heard  in  this  thickening  of  the  heart,  I cannot  con- 
ceive : yet  it  is  certain  that  one  gentleman,  whofe 
difeafe  came  upon  him  all  at  once,  and  while  perfectly 
at  reft,  with  the  fudden  fenfe  of  fomething  burfting 
within ; who  had  moreover  for  feveral  years  a pal- 
pitation which  could  be  felt  outwardly,  and  a plung- 
ing noife,  which  at  times  the  by-ftanders  could  hear 
very  loud  ; who  died  in  the  end  in  great  diltrefs,— 
had  yet  none  of  thefe  oflificd  valves,  enlarged  aorta, 

nor  other  organic  affections,  which  there  was  fo  much 

* 

reafon  to  fuppofe,  but  merely  this  thickening  of  the 
fubftance  of  the  heart. 

Among  the  difeafes  of  the  heart  we  may  reckon 
the  dilatation  of  the  aorta,  a difeafe  more  frequent 
than  all  the  others,  and  more  dreadful.  It  is  a difeafe 
more  frequent  in  the  decline  of  life ; it  is  then  a dif- 
eafe of  weaknefs ; it  arifes  from  a caufe  quite  different 
from  that  which  is  commonly  laid  down.  The  cele- 
brated Dr.  Hunter  believes  that  it  arifes  from  that 
predifpofition  or  weaknefs  which  naturally  belongs  to 
the  form  of  this  part,  viz.  a fudden  angle  of  the 
artery,  expofed  in  the  moft  direft  manner  to  the  whole 
*orce  of  the  heart.  Dr.  Hunter  alfo  believed,  that  no 
fooner  is  Nature  fenfible  of  this  danger,  than  fhe  feeks 
to  prop  up  the  artery  ; and  for  this  end  thickens  its 
walls  till  it  oftifies  by  flow  degrees.  Haller’s  theory 
is  different  from  this,  and  comes  nearer  to  the  truth  $ 
for  he  makes  thefe  fcales  of  offification  not  the  con- 
fequence,  but  the  caufe  of  the  difeafe.  He  fays,  the 
artery  becoming  fcaly,  and  partly  offified,  no  longer 
yields  to  the  force  of  the  heart  $ and  the  heart  thus 
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excited  to  a higher  action  is  itfelf  dilated,  and  at  Jafl 
forces  alfo  the  aorta.  In  truth,  neither  of  thefe  is  the 
true  theory  ; but  the  aorta  in  aged  perfons  beginning 

to  oftify,  has  its  middle  or  mufcular  coat  annihilated, 

* ^ 

and  its  outer  and  inner  coats  thickened,  by  the  fame 
procefs.  Its  mufcular  power  is  loft  ; it  is  no  longer 
capable  of  withftanding,  much  lefs  of  feconding,  the 
ftroke  of  the  heart  by  a fecond  ftroke  ; it  ceafes  to  adt, 
fuffers  itfelf  to  be  dilated,  and  in  a few  years  grows 

into  a dreadful  difeafe.  I never  faw  an  old  aorta 

/ ‘ 

without  fome  fpecks  of  offification,  or  rather  of  cal- 
careous concretion,  nor  an  aorta  fo  affected  which  was 
not  dilated  in  proportion  pretty  nearly  to  the  degree 
of  this  thickening  and  offification ; at  which  we  need 
not  wonder,  ftnee  we  find  not  a bone  (as  it  is  ufually 
called  offified  aorta),  but  a vile  calcareous  concretion 
fubftituted  to  its  mufcular  coat.  Nature  is  not  at  this 
time,  as  Hunter  fuppofed,  building  up  and  ftrengthen- 
ing  the  walls  of  the  aorta  againft  this  difeafe  ; but 
taking  down  (lowly  that  fabric  which  has  iafted  its 
appointed  time. 

However  produced,  it  is  an  awful  difeafe ; for 
every  organ,  when  once  deranged,  efpecially  if  it  be 
one  as  adtive  as  this  is,  never  flops  in  its  courfe  ; and 
this  efpecially  ends  early  or  late  in  fome  terrible  kind 
of  death.  Sometimes,  increafing  in  fize,  it  deftroys 
all  the  furrounding  parts  and  burfts  within.  Some- 
times it  burfts  into  the  cheft,  and  then  the  patient 
drops  fuddenly  drown ; fometimes  into  the  trachea, 
and  then  the  caufe  of  the  hidden  death  is  known  ; 
for  the  patient,  after  violent  coughings  and  ejections 
of  blood  by  the  mouth,  expires.  Sometimes  it  beats 

its 
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Its  way  through  the  ribs,  deftroys  the  vertebrae,  affedts 
the  fpinal  marrow ; and  thus  the  patient  dies  a lefs 
violent  or  hidden  death.  Moll  frequently,  the  tumour 
rifes  towards  the  root  of  the  neck,  is  felt  beating  there, 
deftroys  the  fternum,  burfts  up  the  ribs,  diflocates 
and  throws  afide  the  clavicles,  appears  at  laft  in  the 
form  of  a great  tumour  upon  the  breaft,  beating 
awfully.— A.  dreadful  ftate ! and  with  nothing  to  keep 
in  the  blood  but  a thin  covering  of  livid  fkin,  which 
grows  continually  thinner,  till,  burfting  at  laft,  the 
patient  expires  in  one  gufh  of  blood. 

But  Nature  can  feldom  bear  all  this  diftrefs ; the 
patient  dies  before  th’s  awful  fcene  commences;  for 
the  aorta  often  fo  fills  the  cheft,  fo  opprdles  the  lungs, 
chokes  the  trachem,  and  curbs  the  courfe  of  the 
descending  blood,  that  the  fyftem,  with  a poor  circu- 
lation of  ill-oxydated  blood,  is  quite  exhaufted  ! And 
thus,  though  the  patient  is  faved  from  the  mod  ter- 
rible fcene  of  all,  he  fufters  great  miferies  : he  feels 
jharp  pains  palling  acrofs  his  cheft,  which  he  com* 
pares  with  the  ftabbing  of  knives  and  fwords  ; terrible 
palpitations ; often  an  awful  fenfe  of  finking  within 
him  ; the  found  within  his  breaft  as  if  of  ruffling 
waters ; a continual  fenfe  of  his  condition ; fudden 
ftartings  during  the  night,  and  fearful  dreams,  and 
dangers  of  fuftbcation ; until  with  ileeplefs  nights, 
and  iniferable  thoughts  by  day,  and  the  gradual  failing 
of  an  ill-fupported  fyftem,  he  grows  w^eak,  dropftcal, 
and  expires. 

How,  except  by  attributing  them  to  feme  peculiar 
weaknefs,  to  feme  inward  predifpofing  caufe,  fhall  we 
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account  for  all  thefe  terrible  difeafes  of  the  heart  ? 
Albertine  afcribed  them  fo  entirely  to  the  paffions  of 
the  mind,  that  he  gives  this  as  the  chief  reafon  why 
in  the  lower  animals  * fuch  accidents  are  not  found. 
This  is  ft  range  philofophy  ; for  who  does  not  know 
that  the  human  paffions  are  remarked  only  becaufe 
they  fhould  be  under  continual  reflraint  and  controul  ? 
while  thole  of  animals  pais  thus  unnoticed  by  Ram- 
rnazini,  only  becaufe  they  are  wild  and  furious,  and 
we  do  not  expedt  that  they  fhould  be  retrained.  The 
wild  and  ungovernable  fpirits  of  animals  would  pro- 
duce fuch  difeafes  furely,  if  fuch  caufes  could  ; but 
whether  they  do  produce  them,  neither  Rammazini 
nor  any  of  us  know ; we  are  too  carelefs  of  this  kind 
of  di  fife  dt  ion. 

Often,  as  I have  explained,  thefe  complaints  lie 
dormant  for  years,  till  on  fome  violent  exertion  the 
patient  begins  to  feel  them  ; and  when  quell ioned  by 
his  phyficians,  being  himfelf  alio  extremely  anxious 
to  recolledt  the  caufe9  and  always  willing  to  fatisfy 
his  phyfician,  he  remembers  fome  violent  exertion, 
fome  paroxyfm  of  paffion,  fome  fit  of  coughing,  or 
fomething  even  lefs  important  than  all  this ; and  tells 
how  from  that  day  he  does  not  think  he  has  enjoyed 
an  hour  of  health. 

That  thefe  diforders  will  arife  from  too  violent 
exertions,  independent  of  all  predifpofition,  we  have 
every  reafon  to  believe.  Sometimes  from  blows,  more 
frequently  from  fhocks  or  falls  (for  1 have  formerly 

* Had  Rammazini  never  feen  a Dog  enraged,  nor  a wild  Bull, 
nor  untamed  Horfe,  nor  a Cat  with  its  back  up  ? 
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noticed  how  little  there  is,  except  its  veffels,  to  fup. 
port  the  heart,  or  hang  it  within  the  ched) ; but  moll 
frequently  of  all  have  we  reafon  to  fufpeft  thofe  kind 
of  exertions  which  are  accompanied  with  a rapid  pulfe 
and  hurried  refpiration.  Of  this  kind  I mull  furely 
reckon  all  exertions  difproportioned  to  the  drength, 
and  moft  of  all  in  the  time  of  weaknefs  and  convalef- 
cence.  Do  we  not  obferve  how  in  fcurvy,  upon  the  fin  ai- 
led exertion,  the  men  drop  down  dead  ? how  when  a 
ihip  is  in  danger,  and  they  are  pumping  day  and  night 
with  a weakly  crew,  thefe  alfo  fall  down  dead  ? Do 
we  not  often  remember,  that  after  fevers  young  Men, 
having  made  rafh  exertions  during  their  date  of  weak- 
nefs,  have  brought  upon  themfelves  this  dreadful  dif- 
eafe  ? Do  we  not  fee  that  boxers,  horfe-jockeys,  and 
all  the  tribe  of  athletics,  cannot  make  thefe  exertions 
unprepared?  And  what  is  their  courfe  of  training, 
but  a fpare  diet  of  generous  food,  with  regular  exer- 
cife,  and  gradual  exertions ; till,  at  lad,  the  two  great 
functions  of  refpiration  and  circulation  accompanying 
each  other,  are  brought  to  the  highed  pitch  ; and  the 
man  become  capable  of  exertions,  before  impoflible 
or  dangerous  ; now  familiar  and  eafy  to  him  ? For 
examples  of  this  danger,  let  thefe  fuffice : A delicate 
man,  little  accudomed  to  fatigue,  having  alighted 
from  his  horfe  and  tied  it  carelefsly,  it  efcaped ; and 
ail  day  long  he  chafed  it,  till,  quite  exhauded,  he  was 
forced  in  the  evening  to  give  over,  breathlefs  and 
palpitating,  a hundred  times  during  this  vain  purfuit. 
From  that  day  he  never  had  one  moment’s  comfort. 
In  about  a year  after  two  throbbing  tumours  appeared 
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upon  his  bread  ; and,  in  the  courfe  of  the  feeond  year 
when  he  came  to  me,  thefe  tumours  covered  all  the 
bread,  throbbing  in  a mod  alarming  degree,  each  of 
them  bigger  than  two  fids.  At  this  time  he  had 
walked  with  tolerable  eafe  three  miles  to  fee  me;  but 
in  lefs  than  four  months  he  was  dead,  having  lived  in 
the  greated  mifery. 

When  I cut  out  the  heart,  I took  alfo  the  dernum 
along  with  it.  I found  an  aneurifm  of  the  aorta 
filling  all  the  died,  two  fair  round  holes  betwixt  the 
cartilages  on  each  fide  of  the  dernum,  by  which  the 
two  tumours  were  filled  ; the  ribs  and  dernum  were 
not  eroded,  but  the  intervals  betwixt  the  cartilages 
dilated  ; the  two  tumours  were,  when  the  dernum 
was  cut  away,  like  two  great  flat  cups,  cymbal -fhaped, 
one  a little  larger  than  the  other,  and  each  capable  of 
containing  about  a pound  of  blood. 

It  has  been  known  to  happen,  that  a young  man, 
travelling  on  foot  too  far,  has  died  in  a few  days  of  a 
prodigious  enlargement,  with  pulfation  of  the  heart* 
But  the  cafe  which  comes  neared  to  that  which  I have 
jud  related,  is  that  of  a man  about  47  years  of  age, 
who  had  fallen  into  the  hands  of  robbers.  Thefe  men, 
unwilling  to  commit  dired  murder,  carried  him  into 
an  unfrequented  place  in  the  fored,  and  there  tied 
him  to  a tree.  Senfible  that  no  human  ear  could  hear 
his  cries,  he  made  the  mod  violent  druggies,  but  with- 
out fuccefs.  At  the  didance  of  fix  hours  he  was  found 
by  a hunter  accidentally  palling  that  way,  and  faved  5 
but  not  long,  for  his  druggies  had  produced  an  aneu- 
rifm of  the  aorta,  of  which  he  died*  Upon  opening 

his 


THE  HEART* 


239 


liis  body  there  were  found  two  aneurifms ; one  in  the 
arch  of  the  aorta,  and  one  in  the  left  fubclavian  artery. 

The  many  cafes  in  which  aneurifms  feem  to  pro- 
ceed lefs  directly  from  drains,  blows,  falls,  and  other 
mifchances,  I will  not  flop  to  explain ; for  a thoufand 
fuch  examples  cannot  prove  that  there  did  not  exifl 
an  abfolute  predifpofition  in  each  individual  cafe.  But 
as  I began  with  reprefenting  the  marks  of  ill  oxydated 
blood  in  a child,  I (hall  conclude  with  reprefenting  the 
condition  of  a man,  which,  even  by  a regular  hidory, 
could  not  be  reprefented  more  faithfully  than  in  this 
finglc  cafe. 

I attended,  fays  Morgagni,  the  mod  excellent  Mar- 
quis Alloyfis  Pall ucci,  commander  of  the  Pontifical 
forces  at  Rome ; a man  who  deferved  a longer  and  a 
happier  life.  His  difeafe  was  an  aneurifm  in  the 
bread  : he  could  neither  lie  down,  nor  go  to  dool,  nor 
take  nourifhment,  but  almod  indantly  a paroxyfm  was 
brought  on,  which  threatened  indant  fuffocation,  and 
fometimes  feemed  like  death  icfelf.  Pie  never  went 
to  bed  ; he  continually  reded  on  a chair  to  avoid  all 
motion ; but  indantly  upon  the  attack  of  difficult  cir- 
culation, he  would  leap  from  his  feat,  and  run  to  the 
open  window,  in  hopes  of  breathing  there  more  freely  : 
yet  even  there  he  was  ufed  to  draw  his  breath  with 
a dertor,  his  face  was  quite  livid,  he  paffed  his  urine 
and  feces  without  confcioufnefs ; often  the  breathing 
was  fo  very  difficult,  fo  interrupted,  that  even  the 
fnoring  ceafed,  and  he  feemed  dead,  and  fell  forwards, 
apparently  lifelefs,  into  the  arms  of  the  two  fervants 
who  continually  fupported  him  on  either  hand.  This 
was  the  degree  of  his  didrefs, 
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But  after  all  thefe  dreadful  reports  of  difeafed  heart* 
mull  it  not  he  a comfort  for  us  all  to  know,  that 
often  the  mod  fimple  affedions,  fuch  as  we  call  nervous, 
from  peculiarity  of  conflitution,  or  from  ill  health, 
refemble  thefe  organic  difeafes,  fo  that  all  the  phyficians 
on  earth  could  not  pronounce  upon  the  cafe  ? In 
fhort,  often  thofe  which  appear  to  be  at  fir  ft:  the  mo  ft 
awful  difeafes,  turn  out  in  truth  the  moil:  trivial  and 
temporary.  Palpitations  and  quick  breathing  are  the 
moft  ufual  figns.  Palpitations,  fays  Sckenkius,  may 
arife  from  tubercles,  abfeefles,  or  congeftions  of  blood  ; 
from  worms,  from  Hones  in  the  heart,  from  poifons. 
But  why  diftrefs  us  with  the  catalogue  of  thefe  and 
many  other  horrible  things,  till  firft  he  have  explained 
palpitation  to  us  as  a common  but  merely  nervous 
difeafe,  which  many  feel  but  few  complain  of? 

Were  a man  to  ftudy  only  thefe  examples  of  organic 
difeafe,  he  muft  of  courfe  believe  that  there  were  no 
odier,  and  think  that  every  palpitation  portended 
death  ; while  palpitation  is,  in  truth,  the  nervous  did 
eafe  of  boys  and  girls,  of  women,  or  of  weakly  men  ; 
it  alarms  the  young  and  the  robuft ; while,  in  fad* 
organic  difeafe  belongs  rather  to  advanced  life,  and 
comes  feriouily  upon  us  at  a time  when  all  fears  about 
palpitations  are  paft  and  over. 

I like  what  Galen  fays  (Lib.  de  Loc.  Affect  cap.  ii.) 
tfC  Palpitatio  vifceris  hujus,  pluribus  Integra  valitudine 
degentibus,  cum  adolefcentibus  turn  adultis,  fubito. 
fine  ullo  alio  manifefto  accidente,  evenire  vifa  eft.57 
I think  it  dangerous  to  add  what  follow- s ; C5  atque 
omnes  eos  fanguinis  detradio  juvit  for  I know  fuch 
bleeding  to  be  but  a temporary  relief,  more  than  coun- 
terbalanced 
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terbalanced  by  a permanent  lofs.  This  text  I fhall 
explain  a very  little,  and  then  conclude  : for  palpita- 
tion is,  indeed,  the  difeafe  of  boys  and  of  young  men, 
as  I have  juft  explained,  but  not  of  the  aged,  in  whom 
chiefly  we  find  organic  difeafe. 

Palpitation  is  like  that  fluttering  which  fear  brings 
on  y the  heart  rifes  in  its  adtion  till  it  throbs,  and 
beats  againft  the  ribs  \ it  is  ftrongly  felt,  it  is  even 
audible  to  the  by-ftanders,  and  ftill  it  is  but  a nervous 
difeafe.  Its  intermiflions  ufually  diftinguifli  it  from 
any  organic  difeafe  5 its  paroxyfms  laft  for  many  days 
or  weeks  ; and  for  weeks  or  months  again  it  goes 
quite  away.  We  fee  it  relieved  by  a jaunt,  by  living 
from  home  and  in  company,  by  leaving  all  bufmef$ 
and  thoughts  of  bufmefs  quite  behind : we  fee  the 
caufes  which  bring  it  on  as  plainly  as  we  know  the 
caufe  of  marfh  fever,  or  the  plague.  The  confine- 
ment even  of  a boil  will  caufe  it ; the  confinement  of 
fevere  ftudy  is  fure  to  caufe  it ; and  fevere  ftudy,  with 
an  anxious  mind,  in  a young  man  unufed  to  ftudy  s 
negledted  where  he  is,  and  at  a diftance  from  ail  his 
friends,  are  fure  to  produce  this  diftrefs,  u My  fan, 
fays  Wierius,  while  at  Bologna  purfuing  his  ftudies9 
had  this  affiidling  palpitation,  accompanied  with  a 
capricious,  frequent,  and  intermitting  pulfe  ; but  by 
bleeding  (which  the  older  phyficians  never  negledted), 
and  care3  and  relaxation  from  his  ftudies,  he  got- 
quite  well.”  This  is  the  palpitation  which  the  older 
authors  diftinguifhed  by  the  name  of  palpitatio  car- 
diaca,  marking  it  as  proceeding  from  the  ftomach  5 
equivalent,  in  the  language  of  the  prefect  time.,  to 
the  calling  it  a nervous  difeafe. 
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Thefe,  then,  are  the  habits  in  which  it  occurs,  and 
this  its  caufe  : and  there  remains  but  two  things  to 
be  Shortly  obferved,  or  rather  to  be  proved,  viz.  that 
it  is  fometimes  as  alarming  as  an  organic  difeafe  is  ; 
and  that  bleeding  is  dangerous  in  an  extreme  degree, 
or  at  lead  that  it  does  not,  as  Galen  affirms,  cs  always 
bring  relief.55 

£6  Sanctius  Velafco,  fon  of  the  Count  Velafco,  had 
a palpitation  of  the  heart  fo  terrible,  that  l and  many 
by-danders  often  heard  it  didindHy,  as  if  a (lone  had 
been  plumped  into  a jug  half  full  of  water. #5>  Yet 
this  boy  got  entirely  well,  and  his  phyficians  made 
themfelves  very  happy  in  the  thought  that  they  had 
cured  him,  by  a facculus  of  aromatic  herbs  deeped  in 
wine  applied  to  the  region  of  his  heart ; and  by  the 
fame  aromatics,  or  cardiacs  as  they  called  them,  given 
along  with  his  food. 

I prove  the  fecond  point,  viz.  the  danger  of  bleed- 
ing, by  a mod  alarming  cafe,  delivered  by  Morgagni, 
which  I fear  might  (if  it  had  fo  pleafed  the  writers) 
have  had  in  the  records  of  medicine  many  precedents; 
it  wholly  dedroys  the  authority  of  Galen’s  rule,  and 
plainly  indrudts  us  never  to  bleed.  A boarding- 
midrefs,  having  a {lighter  palpitation  of  the  heart, 
was  bled  with  fome  appearance  of  relief : but  after 
two  days  her  palpitations  returned  with  fuch  violence, 
that  the  bread  feemed  at  every  droke  to  be  lifted  up ; lhe 
had  withal  pain,  fever,  and  difficult  breathing.  They 
continued  bleeding  her  fir  ft  in  the  arm,  which  did  no 
good  ; then  in  the  foot,  which  was  abfolutely  fatal ; 

# Chriftoph.  a Vegas  Ars  Mcdendi , lib.  iii.  fe&.  C.  cap.  8. 
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for  m an  hour  after  {he  died,  the  pulfe  becoming 
quicker  inflantly,  and  falling  gradually  lower  and 
lower,  and  giving  lefs  refinance  to  the  finger  till  fire 
expired.”  In  her  vifeera  both  of  the  belly  and  of  the 
thorax,  every  thing  was  entire,  found,  and  natural  3 
and  it  had  been  well  for  the  phyficians  who  attended 
her,  had  they  remembered  that  the  very  name  of  pah 
pitatio  cardiaca  implies  a courfe  of  proceeding  quite 
the  reverfe  of  this, 

Thus  the  fimple  difeafe  of  nervous  palpitation  is 
often  ill  underftood,  and  the  patient’s  health  abufed, and 
his  miferies  and  agony  of  mind,  and  his  real  difeafe, 
all  increafed,  by  the  ferious  looks  of  his  phyficians, 
when,  perhaps,  it  is  but  a very  fimple  cafe. 

The  French  phyficians,  in  a very  formal  confultation* 
made  a very  public  mifiake  of  this  kind,  in  the  difeafe 
of  Marinus  de  Caballis,  ambaffador  at  Paris  from  the 
Venetian  Rate.  He  complained  to  them  of  his  palpita- 
tion and  of  his  intermitting  pulfe,  and  they  concealing 
nothing  of  their  opinion  from  him,  prognoRicated  the 
very  word ; advifed  him  to  demand  his  audience  of 
leave,  to  go  off  for  his  native  country,  and  there  to 
make  his  will,  fettle  all  the  affairs  of  his  family,  and 
then  compofe  himfelf  for  his  laR  hour.  Having  obeyed 
them  in  all  things,  he  arrived  in  Italy  very  difconfolate 
and  dejedled,  and  their  prognoRic  was  well  nigh  ful- 
filled. But,  like  a man  who  would  have  another  throw 
for  one  precious  Rake,  he  called  a confultation  of  the 
college;  among  whom,  happily,  was  Vi&or  Trinca- 
velli,  then  profeffor  in  the  univerfity  of  Pavia;  who, 
perceiving  that  Rich  tremors  of  his  pulfe  proceeded 
entirely  from  the  great  charge*  of  important  matters 
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which  lay  heavy  upon  his  mind,  affiired  him  of  re* 
covering  his  health.  He  ordered  frequent  bleedings, 
which  the  peculiar  fulnefs  of  his  habit  feemed  to  re- 
quire; and  by  cordial  medicines  he  was  entirely 
reflored,  and  lived  long ; — a man  of  great  fcience, 
and  ikilful  in  many  languages.  After  this  fad  journey, 
he  performed  with  much  honour  to  the  Hate  two 
fplendid  embaflies  to  the  Emperor  and  to  the  Turks. 

Let  no  one  in  future  pronounce  fo  rafhly ; it  is  time 
alone,  and  various  modes  of  living,  that  can  explain 
to  us  whether  there  be  in  any  individual  cafe  a fixed 
difeafe.  Nor  would  I dare  to  fpeak  of  the  organic 
difeafes  of  the  heart,  without  explaining  more  fully 
an  idea  which  Albertine  has  fhortly  and  limply 
exprefled.  cc  Formerly,  in  difeafed  refpiration,  any 
vitiated  ftrufture  of  the  heart  and  precordia  were 
unheard  of;  but  after  obfervations  being  feveral  times 
repeated  in  dead  bodies,  the  fame  names  are  too  much 
heard  of  and  too  much  dreaded  in  the  living. 
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GENERAL  PLAN  OF  THE  ARTERIES,- 


AORTA, 

T he  arteries  of  ail  the  body,  (excepting  only  thofe  of 

the  lungs  employed  merely  in  oxydating  the  blood) 
arife  from  one  trunk,  the  aorta  $ which  we  mud 
defcribe  as  of  great  fize,  fmce  we  compare  it  with 
other  arteries,  but  which  is  wonderfully  fmall,  eon- 
fidering  that  it  is  of  its  branches  only  that  the  whole 
body  is  compofed, 

Thofe  will  have  the  trueft  notion  of  the  diftorted 
form  of  the  aorta  who  have  ftudied  the  anatomy  of 
the  heart.  Its  root  is  deep  buried  in  the  flefli  of  the 
heart.  In  the  Tortoife  we  fee  the  flefh  of  the  heart 
rifing  round  the  root  of  the  aorta?  and  endowing  it 
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with  the  power  of  a fecond  ventricle  : in  the  Frog  wet 
find  its  internal  furface  befet  with  a triple 'row  of 
valves,  and  its  coats  are  like  thofe  of  a ventricle,  they 
are  fo  exceedingly  ftrong  : In  Man  we  find  it  plainly 
mufc\ilar,  furrounded  in  circles  with  great  fibres,  and 
having  much  mufcular  power. 

The  beginning  of  the  aorta,  then,  lies  deep  in  the 
flefh  of  the  heart  ; it  is  there  that  it  gives  oft  its 
coronary  arteries ; it  bulges  at  its  root  into  three  great 
knobs,  which  mark  the  place  of  its  three  valves,  and  arc 
called  the  leffer  finufes  of  the  aorta ; it  is  large  at  the 
root,  it  grows  fmalier  as  it  rifes,  it  mounts  upwards 
and  backwards  from  the  heart,  till  it  begins  to  form 
its  arch  or  curvature ; its  direction  is  fir  ft  towards  the 

,TV  ^ 

right  fide  of  the  thorax;  looking  backwards,  it  turns 
in  a very  diftorted  manner,  where  it  forms  the  arch  j 
It  ftrides  over  the  root  of  the  lungs,  going  now  to  the 
left  fide  and  backwards,  till  it  touches  the  fpine ; its 
arch  lies  fo  upon  the  forking  of  the  trachea,  that  its 
aneurifins  often  burft  into  the  lungs  : it  then  applies 
Itfelf  dole  to  the  fpine,  fo  that  in  aneurifms  the  pref- 
fure  of  the  aorta  often  deftroys  the  vertebrae ; and 
bow  lying  along  the  left  fide  of  the  fpine,  and  with 

t c * 

the  cefophagus  running  clofe  by  it,  it  paffes  down 
through  the  thorax,  and  from  that  to  the  belly  under 
the*  legs  of  the  diaphragm. 

This,  then,  may  ferve  as  a fliort  defcription  of  the 
aorta,  which  is  the  root  of  all  thofe  arteries  which  we 
proceed  now  to  explain*  Its  ftrudlure  is  ftrong,  muf- 
cular, and  continually  a£tive,  performing  the  office  of 
a fecond  heart.  When  in  old  age  it  begins  to  lofe  this 
mufcular  power,  to  have  its  fibres  eitibarraffed  with 
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chalky,  or  as  they  are  called  bony  concretions,  It  is  no 
longer  able  to  refill  the  force  of  the  blood ; it  is  not 
dilated  into  aneurifms,  becaufe  of  the  acute  angle  which 
it  makes,  and  the  diredt  impetus  of  the  blood,  for 
many  other  arteries  turn  backwards  with  very  acute 
angles ; the  arteries  tied  in  aneurifms,  amputations, 
and  on  other  occafions,  do  not  dilate;  the  inofculations 
which  fave  a limb  after  the  operations  for  aneurifm, 
receive  the  blood  in  a retrograde  courfe,  and  the  angles 
are  often  very  acute,  yet  they  do  not  dilate  too  much. 
The  arteries  under  joints  are  oftener  bent  than  flraight; 
.the  aorta  of  deformed  people  follows  clofely  the 
deformity  of  the  fpine,  and  makes  fuch  fmgular  angles, 
that  after  once  feeing  them  no  one  will  talk  of  angles 
occafioning  dilatation.  The  aorta,  when  dilated,  in 
nine  of  ten  cafes  is  covered  with  white  fpots ; it  is 
difeafed  ; they  are  aged  people,  and  alniofl  always  the 
dilatation  begins  from  the  heart. 


The  aorta,  then,  is  the  trunk  from  which  the 
general  tree  of  the  arteries  is  to  be  explained. 

From  the  arch  of  the  aorta  go  off  three  great 
arteries,  which  rife  to  the  head,  or  bend  fidewife 
towards  the  arms,  and  fo  nourifh  all  the  upper  parts  of 
the  body.  Of  thefe  three  arteries,  the  firfl  is  a great 
one,  which  contains,  if  I may  fo  exprefs  it,  the  right 
carotid  and  the  right  subclavian,  and  divides  fo 
as  to  form  thofe  two  arteries,  about  one  inch  after  it 
arifes  from  the  arch  ; the  next  is  the  left  carotid 
artery  going  to  the  head;  the  third  is  the  left 
subclavian,  going  to  the  left  arm.  Thefe  three 
branches  occupy  all  the  arch  of  the  aorta* 

R 4 


RIGHT 


24?  GENERAL  PLAN  O F 

% 

RIGHT  SUBCLAVIAN. 

The  right  fubclavian  goes  01T  from  the  aorta  in  a 
more  direct  courfe  than  the  left ; it  is  thought  to 
receive  the  blood  more  fully  ; perhaps,  alfo,  it  is  rather 
larger  than  the  left  fubclavian : but,  at  all  events, 
there  is  fomething  peculiar  in  the  mechanifm  of  the 
right  arm ; moft  probably  it  is  the  peculiar  form  or 
direction  of  this  artery  that  gives  to  the  right  arm  a 
fuperior  dexterity  and  flrength.  When  Rories  are  to 
be  broken,  we  find  the  chief  difficulty  to  confifi;  in  teach- 
ing them  to  move  equally  with  both  feet,  for  they 
prefer  the  right ; when  a Dog  trots,  or  when  he  digs 
the  ground,  he  goes  with  his  right  fide  foremofl,  and 
digs  chiefly  with  his  right  foot ; and  in  thefe  creatures 
we  find  the  fame  arrangement  of  thefe  arteries  as  in  our- 
felves.  When  we  lofe  our  arm,  the  left  hand  acquires 
by  ufe  all  the  flrength  and  dexterity  of  the  right. 
Since,  then,  either  arm  can  acquire  this  dexterity,  and 
fince  the  right  leg  is  fironger  by  its  dependence  upon 
the  motions  of  the  right  hand,  we  have  every  reafon 
to  believe,  that  the  preference  given  to  the  right  hand 
has  fome  phyfical  caufe,  and  that  it  is  the  peculiar 
form  of  this  artery,  viz.  going  off  more  directly  on 
the  right  fide,  and  that  thofe  who  are  ambidexter  mu  ft 
have  the  right  as  well  as  the  left  fubclavian  going  oS 
as  one  independent  branch. 

There  is  another  peculiarity  which  has  occurred. 
The  arch  fometimes  gives  out  four  branches,  and  the  left 
fubclavian,  arifing  firft  from  the  arch,  has  paffed  behind 
the  trachea,  betwixt  the  trachea  and  the  cefophagus. 
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The  fubjed  dying  of  difficult  deglutition,  which  has 
fub  filled  from  childhood,  it  has  been  attributed  to  the 
preflure  of  this  preternatural  artery,  an  effed  which 
I cannot  eafily  believe ; and  it  has  been  propofed  to 
rank  it  as  a new  and  certainly  incurable  fpecies  of  the 
difeafe,  under  the  title  of  dyfphagia  luforia,  as  arifmg 
from  a iufus  naturre  of  this  artery. 

CAROTIDS. 

The  next  branch  of  the  arch  is  the  left  carotid. 
The  two  carotids  mount  along  the  fides  of  the  neck*, 
are  felt  beating  llrongly,  and  feem  much  expofed* 
They  retire  for  protedion  behind  the  prominency  of 
the  thyroid  cartilage.  They  divide  into  external  and 
internal  carotids  under  the  angle  of  the  jaw.  The 
external  carotid  fupplies  the  neck,  the  face,  the 
infide  of  the  throat ; and  the  reader  will  have  chiefly 
to  obferve  its  courfe  all  along  the  neck,  its  branching 
at  the  angle  of  the  jaw,  and  the  operations  and  wounds 
about  the  throat,  neck,  face,  and  efpecially  about  the 
root  of  the  ear. 

LEFT  SUBCLAVIAN. 

The  left  fubclavian  is  the  third  branch  of  the  aorta* 
Each  fubclavian  artery  varies  its  name  according  to 
the  parts  through  which  it  goes.  This  great  artery  of 
the  arm  is  named  subclavian  under  the  clavicle, 
where  it  gives  branches  to  the  neck ; axillary  in 
the  arm-pit,  where  it  gives  branches  on  the  one  hand 
to  the  fcapula,  on  the  other  to  the  breaft.  It  is  named 
brachial  where  it  runs  down  the  arm,  and  where 
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there  are  few  important  branches ; and,  finally,  its 
branches,  into  which  it  divides  at  the  bend  of  the 
arm,  are  named  radial,  ulnar,  and  interosseous, 
heeaufe  they  refpedively  run  along  thefe  parts,  the 
radius,  the  ulna,  and  the  Interofleous  membrane. 

i * \ 

THORACIC  AND  ABDOMINAL  AORTA. 

« 

The  aorta,  after  completing  its  arch,  pafies  through 
the  thorax,  giving  but  few  branches,  and  thofe  very 
fiender.  But  the  abdominal  aorta,  as  foon  as  it 
has  emerged  from  under  the  legs  of  the  diaphragm, 
gives  three  great  abdominal  arteries : Firft,  the  celiac, 
going  in  three  branches  to  the  liver,  the  flomach,  and 
the  fpleen;  fecondly,  the  superior  mesenteric, 
which  furnifties  all  the  fmall  inteftines ; and,  thirdly, 
the  lower  mesenteric,  which  fupplies  moft  of  the 
great  intefiines  down  to  the  redtum.  The  arteries  of 
the  kidneys  and  of  the  tefticles  follow  thefe,  and  then 
the  aorta  divides  into  two  great  branches  for  the  pelvis 
and  legs. 

The  iliac  arteries  are  the  two  great  branches 
into  which  the  aorta  divides  within  the  abdomen, 
and  thefe  again  are  each  fubdivided  into  two  great 
arteries;  the  internal  iliacs  to  fupply  the  pelvis, 
the  external  iliacs  to  go  to  the  thigh. 

INTERNAL  iliacs. 

The  internal  iliac  fupplies  the  bladder,  the 
redhum,  the  womb,  with  letter  arteries ; but  its  great 
arteries  go  out  by  the  openings  of  the  pelvis  to  fupply 
the  very  large  mufdes  of  the  hip  and  thigh.  Thus 
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the  gluteal,  a very  great  artery,  turns  round  the  bone, 
goes  out  by  the  fciatic  notch,  and  goes  to  the  gluteal 
mufcles.  The  sciatic,  aimed  equally  large,  turns 
down  along  the  hip  oppofite  to  the  glutasal,  which 
turns  up.  The  pudic,  of  great  fize,  alfo  turns  out  of 
the  pelvis,  turns  inwards  again  towards  the  root  of  the 
penis,  and  belongs  entirely  to  the  private  parts,  as  its 

name  implies. 

.>  •-  **• 

EXTERNAL  ILIACS. 

The  external  iliac,  when  it  paffes  out  of  the 
abdomen,  takes  the  name  of  femoral  artery:  it 
divides  into  two  vad  arteries  a little  below  the  ligament 
of  the  thigh  : the  one  goes  deep,  belongs  to  the  muf- 
cles, is  called  the  profunda  ; it  furnifhes  ail  the  thigh, 
and  it  might  with  the  drifted  propriety  be  named  the 
femoral  artery.  The  femoral  artery,  as  wre  call  it, 
is  the  other  great  branch,  wdrich  continues  fuperdcial, 
runs  obliquely  down  the  fore  part  of  the  thigh,  gives 
few  and  but  trivial  branches  to  the  thigh,  and  is  really 
dedined  for  the  leg.  When  the  artery  turns  inwards 
towards  the  ham,  it  is  named  popliteal  artery; 
and,  like  the  artery  at  the  bend  of  the  arm,  this  one 
at  the  bending  of  the  knee  divides  into  three  great 
branches,  which,  like  thofe  of  the  arm,  take  their  names 
from  the  bones  along  which  they  run  ; the  anterior 
tibial  artery  lies  on  the  fore  part  of  the  tibia;  the 
posterior  tibial  artery  rims  along  the  back  part 
of  the  tibia  ; the  fibular  artery  runs  along  the 
fibula ; and  thefe  great  arteries  terminate  by  making 
arches  with  each  other  in  the  foie  of  the  foot,  in  the 
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fame  manner  that  the  radial  and  ulnar  arteries 
■bin  in  great  arches  in  the  palm  of  the  hand. 


This  flight  plan  I have  chofen  to  throw  out  before 
my  reader,  that  the  fucceeding  parts  may  feem  more 
methodical,  and  that  he  may  have  at  a flight  glance 
the  chief  parts  of  his  tafk  before  him ; and  knowing 
all  his  duty,  he  cannot  be  inattentive  to  that  on  which 
the  lives  of  his  fellow-creatures  mull  fo  often  depend. 


CHAP.  I. 

OF  THE  ARTERIES  OF  THE  HEAD, 


SECT.  I. 

OF  THE  CAROTID  ARTERIES  IN  GENERAL, 

1 he  carotid  arteries  are  alfo  named  the  Arteriae 
Cerebri,  as  if  they  were  the  foie  arteries  of  the  brain; 
and  the  ancients,  either  ignorant  or  forgetful  of  there 
being  any  other  arteries  for  the  brain,  or  not  obferving 
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that  the  verbetral  arteries  might  convey  blood  enough 
for  the  functions  of  the  brain,  did  actually  name  the 
carotids  the  Arterias  Soporiferae ; believing  that,  if 
they  were  tied,  the  perfon  mu  ft  fall  aileep  *.  How 
a perfon  might  die  from  having  the  great  arteries  of 
the  head  tied,  I can  molt  readily  conceive ; but  how 
he  fhould  rather  fall  afleep,  and  not  die,  is  quite 
beyond  my  comprehenfion : and  yet  many  of  the  beft 
anatomifts,  in  the  beft  age  of  anatomy,  have  abufed 
their  time  repeating  thefe  experiments.  Vafalva, 
Van  Swieten,  Pechlinus,  Lower,  and  efpecially  Drel- 
lincartius  in  his  Experimenta  Canicidia,  and  many 
others,  fpent  days  and  weeks  in  tying  up  the  carotids 
of  Dogs,  What  does  all  this  imply  ? Surely  a ftrong 
belief  in  tales  which  would  difgrace  the  Arabian 
Nights ; tales  concerning  a manner  of  tying  a cord 
round  the  neck  of  a She-goat,  or  even  of  a young 
Man,  fo  that,  without  hurting  them,  they  Ihouid  be 
made  to  ileep  or  wake,  according  to  the  bidding  of 
the  fpeftators, 

Coftseus  firft  tells  this  tale : Circumforaneous 

mountebanks  (fays  he  f)  often  perform  this  miracle. 
They  tie  a ligature  round  the  jugular  veins  of  a She- 
goat ; and  they  tighten  it  and  relax  it  from  time 
to  time,  fo  that  at  their  pleafure  the  animal  falls 
down  motionlefs  and  ftupid,  and  at  their  bidding 
leaps  up  again  with  great  vigour.’*  The  moil  mere- 


* The  name  which  we  ufe,  viz.  that  of  carotids,  is  fynonymou? 
in  Greek  with  Arteriae  Soporales, 

f Difquifitiones  Pathologic*,  lib.  6,  cap.  6. 
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dible  tales  foon  followed,  and  foon  crept  Into  other- 
wife  good  and  ufeful  books.  Even  Hoffman  feems  not 
unwilling  to  believe  that  the  Affyrians  had  been  in 
ufe  of  tying  up  the  jugular  veins  in  their  young  men 
before  circumcifion,  that  they  might  feel  lefs  paim 
A ferious  operation,  God  wot ! for  fo  flight  a caufe. 
Even  Morgagni  talks  more  ferioufly  of  the  She-goat* 
and  of  this  fnibbing  of  the  young  men  of  Affyria,  than 
one  could  widi  in  refpedt  to  the  character  of  one  fo 
truly  great  as  Morgagni  *.  But  the  perfon  the  moil 
celebrated  in  this  affair  was  Realdus  Columbus ; and 
the  wildeft  and  mofi  barefaced  tale  that  ever  was 
told,  is  that  delivered  by  his  pupil  Valverdus  in  his 
Anatomy  of  the  Human  Body. 

u The  carotid  arteries  (fays  Valverdus)  being  tied 
up,  or  any  how  obflrudled,  the  perfon  grows  ftupid, 
and  falls  prefently  into  a profound  fleep.  This 
experiment  I faw  at  Pifa  in  the  year  1554.  It  was 
performed  upon  a young  man  by  the  celebrated 


% Tke  celebrated  Cant  not  only  believes  this  moil  powerfully, 
but  reafons  upon  it  in  the  following  manner : ((  Ruffus  Ephefius, 
lib.  1.  cap.  34.  hanc  foporem  adferre  negat,  bine  aliud  nomen  per- 
mitteret ; fed  Realdus  Columbus  publice  in  theatio  demonftravit  hunc 
effedtum  praefiari  hac  arteria : itaque  nomen  retinebimus^  utpote 
rei  congruens.  Sic  enim  quotidie  experimur  poll  prandium  fom- 
nolentiam,  quam  facile  deducere  poffumus  ab  effect u hujus  arteri?e ; 
aam  ventriculo  extenfo  premitur  aorta  defeendens,  quo  fanguis  copia 
majori  ruit  in  carotides  ; quae  hinc  exlenfae  comprimunt  cerebrum 
quodammodo,  quo  motus  animates  non  ita  expedite  abfolvuntur, 
verum  vitales  augentur  motus,  qua;  ambo  bunt  in  fomno.,,  Tab . 
Cant  impetus  faciens , p.  6. 
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Columbus  in  the  prefence  of  a great  many  gentlemen 
and  Grangers,  with  no  lefs  mifery  to  them  than  amufe» 
ment  to  us  (the  pupils),  who,  though  we  knew  the 
caufe,  afcribed  it  altogether  to  the  black  art.”  But 
if  any  one  word  of  this  were  true,  Valverdus  would 
have  told  us,  and  been  proud  to  tell  us,  by  what  parti- 
cular operation,  ligature,  or  preflure,  this  fir ange  thing 
was  performed;  and  Columbus  himfelf,  the  author  of 
this  new  amufement,  would  furely  have  dropped  fome 
hints  about  it  in  fome  place  or  other  of  his  works. 
But  from  the  modeft  filence  of  the  mailer  and  the 
fecrecy  of  the  pupil,  we  have  reafon  to  believe  it  is 
untrue  ; and  if  Columbus  did  ever  venture  to  exhibit 
fuch  a mean  piece  of  legerdemain,  he  put  himfelf 
quite  upon  the  level  with  the  quack  and  his  She- 
goat.  The  quack,  indeed,  was  much  beyond  him  in 
point  of  merit,  fmce  it  mull  have  been  far  eafier  to 
teach  a clever  young  Man  to  fall  down  or  flare  up 
than  to  teach  all  this  to  a She-goat. 

Galen  has  explained  it  well,  faying,  C6  that  phyficlans 
and  philofophers,  tying  the  carotid  arteries,  tie  in 
along  with  them  the  recurrent  nerves  which  ferve  for 
the  voice ; and  if  they  will  have  filence  to  be  ileep, 
no  doubt  the  creature  is  mute  after  their  awkward 
operation ; but  no  other  funflion  is  hurt  neither  then 
nor  afterwards.” 

This  is  the  truth,  and  the  whole  truth  nearly  ; for 
if  but  one  Dog  lives  after  both  carotids  are  tied, 
nothing  can  be  more  certain  than  that  thofe  which  die 
mult  have  fuffered  by  fome  awkwardnefs  or  difeafe. 
Is  it  wonderful  that,  after  fuch  a cruel  tedious  opera- 
tion as  this  is,  the  Dog  fhould  be  exhaulted,  fhould  be 

weakened 
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weakened  by  lofs  of  blood,  fliould  feel  fore,  and  halig 
his  head  and  droop,  and  Set  the  Haver  fall  from  hig 
jaws  ? that  he  fliould  fkulk  in  corners,  lock  fidelong, 
be  jealous,  and  not  eafily  moved  from  his  hole  ? Thefe 
are  what  they  have  thought  fit  to  call  drowfmefs  and 
figns  of  Sleep ; but  it  is  fiich  drowfmefs  and  fuch  fleep 
as  would  have  followed  fuch  a cutting-up  of  the  crea* 
ture’s  neck,  whether  the  experiment-maker  had  touched 
the  carotids  or  not.  The  creature  lolls  its  tongue, 
hangs  its  head,  clofes  its  watery  and  heavy  eyes,  is 
drowfy,  or,  in  other  words,  feverifh  for  many  days  : It 
eats  with  all  the  voracity  of  a Dog,  but  with  difficulty, 
and  flowly,  owing  to  the  fwelling  of  its  throat ; and  if 
it  dies,  it  dies  from  the  fame  caufe.  Nothing  is  more 
certain  than  that  thefe  are  the  only  particular  effects* 
and  that  the  carotids  of  a Dog  may  be  tied  without  any 
other  danger  than  that  of  the  wound. 

There  is  nothing  new  under  the  fun*  We  are  con* 
tinually  tantalifed  with  old  tales  in  new  forms.  Who 
would  exped  to  find  at  this  very  day  a practical  appli- 
cation of  the  She-goat  and  the  Aflyrian  young  Men  ? 
One  author  has  publiflied  to  the  world,  6C  that  a young 
Lady,  of  a nervous  and  delicate  conftitution,  fubjed  to 
nervous  diftreffes  in  a wonderful  variety  of  forms,  but 
more  especially  in  the  head,  fometimes  affli&ed  with 
headacts,  fometimes  with  delirium,  fometimes  with 
gonvulfions,  was  relieved  by  compreffing  the  carotid 
arteries*53  Often  by  compreffing  the  carotid  arteries^ 
this  gentleman  prevented  the  delirium  ; 66  for  all  thefe 
complaints  proceeded  from  a violent  palpitation  of 
the  heart  with  the  dream  of  blood  ruffiing  violently 
towards  the  head.95  He  has  feen  this  eompreffion  bring 
6 m 
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©ri  a ftupor ; he  has  feen  it  bring  on  a profound  deep. 
Is  it  not  a pity  that  he  had  not  attended  more  to  the 
hidory  of  this  bufmefs,  and  joined  to  thefe  fads  the 
dory  of  the  She-goat  and  the  young  Men  of  Aflyria  ? 

If  what  Dr.  Parry  fays  be  true,  that  in  lean  people^ 
in  women  at  lead,  we  can,  by  reclining  the  head  back- 
wards,  comprefs  the  carotids  entirely  againft  the  fore- 
part of  the  neck  with  the  finger  and  thumb ; why, 
then,  we  need  have  no  fear  of  hemorrhagies  of  the 
xiofe,  wounds  about  the  jaw,  cutting  the  parotid 
gland,  or  operations  about  the  tonfiis  or  tongue  ! But 
there  is  a dangerous  midake  here  ; for  there  is  (as  I 
know  by  much  experience)  a wide  difference  betwixt 
preventing  the  pulfe  of  an  artery  and  fuppreffing  the 
flow  of  blood  through  it.  In  the  cafe  of  a Man  faint- 
ing during  any  great  operation,  if  you  are  holding  in 
the  blood  with  the  point  of  your  finger  upon  fome 
great  artery,  you  feel  the  pulfe  there,  while  the  face  is 
deadly  pale,  the  extremities  cold,  and  the  pulfe  of  the 
wrid  and  of  all  but  the  larged  arteries  gone.  In  faint- 
ing, even  the  heart  itfelf  is  not  felt  to  move;  and  yet 
it  moves,  and  the  blood  circulates : how  elfe  could  a 
perfon  lie  in  a hyderical  faint  for  hours,  I had  almod 
faid  days  ? I have  tried,  in  great  operations  near  the 
trunk  of  the  body,  to  dop  the  blood  with  my  hands ; 
but  though  I could  fupprefs  the  pulfe  of  the  femoral 
artery  with  my  fore  finger,  I could  not  command  its 
blood  with  the  whole  drength  of  my  body,  but  have 
feen  it  with  horror  rufh  as  freely  as  if  my  hand  had  not 
been  there.  In  fiiort,  I fufpedt  Dr.  Parry’s  belief  of  his 
flopping  the  carotids  with  his  finger  and  thumb  is  as 
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vain  as  Dr.  Monro’s  expectation  of  comprefling  the 
abdominal  aorta  by  pufliing  with  his  fift  againft  the  belly. 


The  carotid  artery,  having  emerged  from  the 
chefl,  runs  up  along  the  neck  by  the  fide  of  the 
trachea,  a fingle  undivided  artery,  without  twig  or 
branch,  till  it  touches  the  jaw.  The  length  of  this 
artery  gives  us  a fair  opportunity  of  obferving,  of  prov- 
ing, if  we  choofe,  that  arteries  are  cylinders,  and  not, 
as  they  once  were  fuppofed,  of  a conical  form.  But 
the  cylindrical  form  of  this  artery  fhould  not  occupy 
our  attention  fo  much,  as  that  peculiarity  of  direction 
which,  though  apparently  expofed,  keeps  it  fafe ; or 
thofe  important  connections  which  make  it  fo  danger- 
ous either  to  cut  or  to  tie  this  artery. 

Firfl,  The  carotid  artery,  from  the  place  where  it 
emerges  from  the  chefl  up  to  the  angle  of  the  jaw,  is 
continually  receding  from  the  fore-part  of  the  throat, 
is  getting  deeper  and  deeper  by  the  fide  of  the  trachea, 
at  lafl  the  flrong  projection  of  the  larynx  or  cartila* 
ginous  part  of  the  tube  defends  it ; and  when  it  has  got 
to  the  angle  of  the  jaw,  it  lies  there  fo  deep  under  the 
ear,  betwixt  the  ear  and  the  jaw,  in  a fort  of  axilla, 
as  we  may  call  it,  filled  with  fat  and  glands,  that  it 
is  almoft  out  of  reach  of  danger,  unlefs  it  be  fometimes 
of  the  furgeon’s  knife,  but  rarely  of  wounds. 

This  continual  retreating  of  the  carotid  artery, 
deeper  and  deeper  as  it  rifes  along  the  neck,  faves  it 
from  the  attempts  of  filicides : it  is  rarely  cut,  or  when 
cut,  it  bleeds  fo  that  no  ignorant  perfon  can  command  it. 
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and  the  furgeon  is  too  late.  But  although  tumours  and 
aneurifms  are  rare,  and  through  unwillingnefs  and  a 
well-grounded  fear  fuch  patients  are  ufually  left  to 
take  their  fate ; yet  there  may  happen  cafes  in  which 
it  may  be  neceffary  to  do  fo  bold  a thing  as  to  tie  this 
artery. 

Secondly,  The  connections  of  the  carotid,  as  it  rifes 
along  the  neck,  mint  determine  our  judgment,  if  ever 
any  fuch  cafe  fcould  occur.  To  (top  the  growth  of 
an  aneurifm,  to  allow  the  extirpation  of  other  tumours 
about  the  jaw,  to  fave  a patient  from  dreadful  bleed- 
ings of  the  throat,  or  from  the  hemorrhagies  of  deep 
wounds,  when,  for  example,  a patient1  is  dabbed  in 
the  neck,  or  a ball  pafifes  through  the  mouth  and  under 
the  angle  of  the  jaw;  thefe  may,  in  fame  unlucky 
moment,  prefent  themfelves  as  motives  for  tying  the 
trunk  of  this  artery,  when  all  its  great  branches  are 
torn.  But  always  the  obfervation  of  Galen  is  to  be 
remembered,  that  the  nerves  accompanying  thefe 
arteries  are  liable  to  be  tied  together  with  them* 

Let  us  recoiled  how  the  carotid  artery,  jugular  vein, 
and  eighth  pair  of  nerves,  come  out  from  the  fkull,  for 
it  is  almoft  at  one  fmgle  point.  The  carotid  artery 
enters  by  a hole  in  the  petrous  bone  ; the  jugular  vein, 
comes  out  by  a larger  hole  in  the  fame  bone,  the 
foramen  lacerum ; immediately  behind  it  the  eighth 
pair  of  nerves,  or  the  par  vagum,  goes  out  through  a 
divifion  of  the  fame  foramen  lacerum,  feparated  from 
the  vein  only  by  a little  crofs  flip  of  the  dura  mater  ; 
and  fo  the  carotid  artery,  jugular  vein,  and  eighth  pair, 
touch  each  other  at  the  bafis  of  the  ikulh  Through 
the  whole  length  of  the  neck  they  continue  the  con« 
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neffion  which  is  thus  early  begun.  They  are,  indeed* 
inclofed  in  one  (heath  of  cellular  membrane  ; fo  that 
what  touches  the  one  almoft  inevitably  affects  the  other. 
The  par  vagum  being  the  great  nerve  of  the  vifcera, 
at  leaft  of  the  ftomach,  ftridures  upon  it  or  wounds 
are  certainly  fatal.  A furgeon  might  eafily,  if  it  were 
poffible  for  him  to  be  called  in  time,  take  up  the 
gaping  mouth  of  the  artery  fafely  when  it  were  cut 
acrofs ; yet  in  mod  of  fuch  cafes  the  nerve  being  aifo 
cut,  the  operation  would  be  fruitlefs.  But  as  for  a 
deliberate  diffcdion  of  the  fkin,  the  artery  beating 
furloufly,  and  the  parts  embarraffed  with  any  tumour, 
and  the  operator  alarmed  with  a deluge  of  blood  from 
the  veins ; that,  I think,  would  be  a bold  ftep.  la 
fhort,  the  neceffity  of  any  fuch  operation  is  reduced 
to  the  accident  of  tumours  or  wounds  about  the  angle 
of  the  jaw;  in  which  cafes,  the  fponge  thrufl  down 
into  the  wound  will  almoft  always  check  the  blood; 

When  the  common  carotid  has  rifen  to  the  angle 
of  the  jaw,  it  divides  into  two  great  arteries,  one  going 
to  the  outfide  of  the  head,  the  other  to  the  brain  ; 
the  one  of  courfe  named  the  external,  the  other  the 
internal  carotid.  Some  of  the  m o ft  eminent 
anatomifts  are  incorredl  when  they  fay,  that  the  carotid 
artery  gives  no  branches  till  it  arrives  at  the  larynx. 
They  fay  fo  becaufe  the  firft  branch  goes  to  the 
larynx;  but,  in  fact,  the  carotid  paffes  much  beyond  the 
place  to  which  it  is  to  give  its  firft  branch,  for  inftead 
of  branching  at  the  larynx,  it  does  not  do  fo  till  it 
arrives  at  the  corner  of  the  jaw;  there,  as  I have 
obferved,  it  can,  as  in  an' axilla,  lie  deep  and  fafe  \ 
and  the  laryngeal  artery,  which  is  the  firft  branch 
' - of 
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branch  of  the  carotid*  turns  downwards  again  to  touch 

the  larynx. 

The  firfi  divifion,  then,  of  the  carotid  artery  is  into 
the  external  and  internal  carotids  ; and  the  external 
carotid  gives  branches  fo  mterefling  to  the  furgeon, 
yet  fo  numerous,  that  it  is  at  once  very  defirable  and 
very  difficult  to  get  a knowledge  of  each  : arrange- 
ment is  here  of  more  importance  than  in  any  order  of 
arteries,  though  extremely  ufeful  in  all. 


ARRANGEMENT  OF  THE  BRANCHES  OF  THE  EXTERNAL 

CAROTIB  ARTERY.  - 

The  external  carotid  gives  three  fets  of  arteries; 
each  of  which,  having  a plain  and  diltinct  character, 
cannot  be  forgotten,  nor  their  dire&ion,  nor  their 
ufes,  nor  their  relative  importance,  mifconceived ; for 

if  we  confider  but  the  parts  along  which  the  carotid 

« 

artery  paffies,  as  i.  The  thyroid  gland;  2.  The  tongue  ; 
3.  The  face;  4.  The  pharynx;  5.  The  occiput; 
6.  The  ear;  7.  The  infide  of  the  jaws;  8.  The 
temple: — if  we  remember  thus  the  order  of  thefe 
parts,  we  ffiall  not  forget  the  order  in  which  the 
branches  go  off. 

But  it  will  be  further  very  ufeful  to  obferve,  that 
thefe  many  branches  divide  themfelves  mod:  naturally 
into  three  fets.. 

1.  The  branches  which  go  off  from  the  carotid 
forwards  are  peculiarly  important ; one  of  them  goes 
to  the  thyroid  gland,  another  to  the  tongue,  and  a 
third  to  the  face ; parts  which,  to  fay  no  more,  are 

S 3 peculiarly 


I 

OF  THE  EXTERNAL  CAROTID. 

peculiarly  expofed ; but  they  are,  befides,  the  fubjeft 
of  many  particular  operations. 

2.  Thofe  branches  which  go  backwards  and  inwards, 
as  the  pharyngeal,  the  auricular,  and  the  occipital, 
arteries  going  to  the  ear  the  pharynx  and  the  occiput 
are  both  extremely  fmall,  and  alfo  run  fo  deep,  that 
wounds  of  them  are  rare  and  of  lefs  importance,  and 
fortunately  thofe  branches  are  the  only  ones  which  it 
is  difficult  to  remember. 

3.  The  great  artery  which  paffies  behind  the  lower 
jaw,  named  maxillary  artery,  and  the  temporal  artery 
which  lies  behind  the  jaw,  imbedded  in  the  parotid 
gland,  mud:  be  fludied  with  particular  care;  the 
difficulty  of  cutting  tumours  here,  the  courfe  of  the 
temporal  artery  in  which  we  bleed,  and  which,  lying 
imbedded  in  the  parotid  gland,  demonftrates  the  ahfyr- 
dity  of  talking  about  cutting  out  the  parotid  gland, 
fmce  plainly  it  cannot  be  done  ; and,  laftly,  the  terrible 
hen- orrhagies  which  often  happen  from  the  throat, 
nofe,  tonfils,  &c.  gives  an  importance  to  thefe  two 
branches  above  aimed  any  other.  They  fhould  be 
very  familiarly  known  to  the  furgeon. 

Thefe,  then,  are  the  three  divifions  of  the  externa'! 
carotid  artery  which  are  to  be  defcribed. 


FIRST 
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FIRST  ORDER, 
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including  the  arteries  which  go  forward  to  the 

thyroid  gland,  tongue,  and  face. 

/ 

I.  ARTERIA  THYROIDE A* 

The  thyroid  artery,  often  alfo  named  the  upper 
laryngeal  artery,  comes  off  from  the  external  carotid 
almofl  in  the  very  moment  in  which  it  feparates  from 
the  internal  carotid,  and  fometimes  (the  thyroid  being 
always  a very  large  artery)  the  carotid  feems  to  divide 
into  three  branches,  viz.  the  internal  carotid,  the 
external  carotid,  and  thyroid  arteries. 

The  thyroid,  then,  goes  off  the  fir  (I  branch;  its 
place  is  behind  the  angle  of  the  jaw ; it  goes  down* 
wards  and  forwards  in  a very  tortuous  form,  till  it 
arrives  at  the  thyroid  gland,  upon  which  it  is  almofi 
entirely  expended ; but  yet  it  gives  fome  branches,  or 
rather  twigs,  of  which  the  following  are  the  chief : 

1.  One  fuperficial  branch  goes  upwards  to  the  os 
hyoides,  and  fends  its  twigs  s/fometimes  under,  fome* 
times  over,  the  os  hyoides it  belongs  chiefly  to  that 
inufcle  and  to  that  piece  of  membrane  which  join, 
the  os  hyoides  with  the  thyroid  cartilage,  named  muf- 
culus  hyo-thyroideus.  This  branch  is  both  long  and 
beautiful ; it  meets  its  fellow  of  the  oppofite  fide  with 
free  inofculations ; its  fupplies  cutaneous  twigs,  and 
twigs  to  the  platifma  myoides. 

2.  A fecond  fuperficial  twig  goes  downwards  to  the 
lower  part  of  the  thyroid  cartilage,  where  it  meets 
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the  cricoid,  and  there  gives  little  arteries  to  the 
maftoid  mufcle,  jugular  vein,  and  fkin. 

3.  There  is  another  branch  which  proceeds  fre^ 
quently  enough  from  this  fecond  one : it  belongs 
entirely  to  the  larynx,  for  which  reafon  the  thyroid 
is  often  named  the  fuperior  laryngeal  artery : it  dives 
immediately  betwixt  the  cartilages  of  the  larynx ; it 
enters  betwixt  the  thyroid  and  cricoid  cartilages, 
carries  in  along  with  it  a twig  from  the  eighth  pair  of 
nerves ; it  gives  its  twigs  to  the  epiglottis,  and  to  all 
the  fmall  mufcles  which  lie  under  cover  of  the  thyroid 
cartilage,  and  which  move  the  little  arytenoid  car- 
tilages ; and  then  paflfes  outward  emerging  from 
the  larynx,  and  appears  again  fupplying  the  cryco^ 
ihyroideus  mufcle, 

4.  The  fourth  branch  of  the  thyroid  is  properly 
the  main  artery,  or  continuation  of  this  branch  into 
the  fubftance  of  the  thyroid  gland ; it  applies  itfelf  to 
the  hde  of  the  gland,  nouriflies  its  fubftance  by  a great 
many  fmall  branches  into  which  it  is  divided,  Thefe 
branches  are  all  oblique,  tending  downwards  and  for- 
wards, Their  courfe  is  upon  the  fide  of  the  gland, 
becaufe,  indeed,  the  gland  confifls  chiefly  of  two  lateral 
lobes,  and  hardly  any  of  the  gland,  or  only  a fmall  por- 
tion erodes  the  trachea ; confequently  this  artery  does 
not  inofculate  fo  much  with  its  fellow  of  the  oppofite 
0de  as  with  the  lower  thyroid,  which  comes  from  the 
axillary  artery,  and  whofe  branches,  mounting  upon 
the  lower  part  of  the  gland,  have  pretty  nearly  the 
fame  degree  of  obliquity  with  thofe  of  the  upper 
thyroid « 
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2.  ARTERIA  LINGUALIS. 

The  lingual  artery  is  one  of  which  the  four 
branches  are  nearly  of  an  equal  fize,  and  which  of 
courfe  require  all  of  them  to  be  equally  well  remem® 
bered.  It  is  next  to  the  thyroid,  comes  off  imme- 
diately above  it,  goes  forwards  towards  the  os  hyoides, 
and  at  the  fame  time  upwards  towards  the  tongue ; but 
all  along  it  lies  flat  upon  the  fide  of  the  tongue  upon  its 
flefh  or  mufcles,  and  gives  the  following  branches. 

1.  Upon  paffing  the  horn  of  the  os  hyoides,  it  gives 
firfl  one  twig  of  lefs  note  backwards  to  the  conflritlor 
pharyngis,  at  the  place  where  that  conflri£lor  arifes 
from  the  horn  of  the  os  hyoides  (viz,  the  conflridlor 
medius)  ; and  it -gives  another  branch  forwards  round 
the  bafis  of  the  os  hyoides,  where  it  meets  its  fellow : 
and  to  thofe  who  are  acquainted  with  the  mufcles 
which  arife  from  the  os  hyoides,  it  is  needlefs  to  fay 
what  mufcles  it  fupplies  This,  which  is  named  the 
ramus  hyoideus,  feems  to  be  very  neceffary,  becaufe 
it  is  a very  conftant  branch  ; and  when  it  does  not  come 
from  the  lingual,  it  infallibly  arifes  from  fome  othqr, 
commonly  from  the  labial  artery. 

2.  Dorsalis  lingua  is  a branch  which  goes  off 
from  the  lingual  at  the  infertion  of  the  flylo-gloffus 
mufcle  into  the  tongue  : it  turns  firfl  outwards  a little, 
and  then  inwards  over  the  root  of  the  tongue,  where 
the  arteries  of  the  oppofue  Tides  meet,  and  form  a fort 
of  net*  work.  Its  chief  branches  are  directed  back- 
wards towards  the  epiglottis  and  mouth  of  the  pharynx 
amygdalae,  &c. 

* Viz.  the  hyo-gloflus,  digaftricus,  mylo-hyoideus,  the  coraco- 
hyoidei,  fterno*hyoidei,  and  hyo-thyroidei. 
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About  the  middle  ol  the  tongue,  or  about  half  way 
to  the  chin,  meafuring  along  the  jaw,  the  lingual 
artery  forks  into  two  branches  ; the  one  below  the 
tongue,  the  fublingualis,  belongs  to  the  fublingual 
gland  and  furrounding  parts ; the  other  remaining 
at  the  root  of  the  tongue,  belongs  to  the  tongue 
itfelf,  - 

3.  Sublingualis  then  arifes  next;  it  comes  from 
the  fide  of  the  artery  next  the  tongue ; it  runs  under 
the  fublingual  gland,  covered  like  it  by  the  genio- 
hyoideus  mufcie,  and  emerges  only  when  it  arrives  at 
the  chin,  where  it  terminates  in  the  fkin.  Its  branches 
are  chiefly  to  the  fublingual  gland,  which  lies  over  it, 
and  to  the  genio-hyoidei  and  mylo-hyoidei  mufcles 
and  fkin,  for  thefe  are  the  parts  which  immediately 
cover  it. 

4.  The  arteria  ran  in’ a is  the  larger  branch  of 
thefe  two ; it  runs  along  the  root  of  the  tongue  quite 
to  the  tip  of  it.  In  this  courfe  it  is  accompanied  by 
Its  vein,  which  appears  on  the  infide  of  the  mouth 
when  we  turn  up  the  tip  of  the  tongue.  This  is  the 
vein  which  the  older  phyficians  were  fo  fond  of  having 
opened  in  fore  throats  ; the  artery  is  that  which  we 
are  fo  apt  to  cut  in  dividing  the  frenulum  lingua ; 
an  awkwardnefs  from  which  a great  many  children 
have  died. 

N.  Bo  It  runs  along  the  genio-gloffus,  which  is  the 
innermofl  mufcie  of  the  tongue. 

3.  ARTERIA  LAEIALIS* 

The  labial  artery  is  named  occafionally  the  ex« 
ternal  maxillary  artery,  to  difiinguifh  it  from  one 

which 
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which  goes  off  at  a higher  point,  and  goes  to  the  in- 
fide  of  the  jaw;  or  angularis,  becaufe  it  goes  to  the 
corner  of  the  mouth  and  there  divides ; or  facialis, 
implying,  that  it  fupplies  the  face,  as  indeed  it  does  as 
far  as  the  angle  of  the  eye  and  forehead,  where  there 
are  other  fmall  arteries.  Haller  adheres  to  this  name 
of  L.ABIALIS,  and  in  compliment  to  him  we  adhere 
to  it* 

This  artery  is  ftlli  carefully  kept  down  in  the  deep 
angle  ; although  it  is  to  come  out  upon  the  jaw,  yet  it 
is  not  expofed  till  it  actually  makes  its  turn  : it  lies 
under  the  ftylo-hyoideus  and  the  tendon  of  the  digadric 
mufcle : it  is  very  tortuous,  that  it  may  move  along 
with  the  jaw,  and  lies  (till  fo  deep,  even  when  it  ap«» 
proaches  the  jaw-bone,  that  it  is  forced  to  make  a very 
violent  and  fudden  angle  when  turning  over  it.  This 
fudden  turn,  which  is  fometimes  almoft  a circle,  is 
made,  as  it  were,  in  the  heart  of  the  great  fub- 
maxillary  gland,  the  artery  being  buried  under  it. 
The  labialis  is  a very  large  artery,  very  tortuous ; 
fometimes  one  great  trunk  gives  off  two  important 
arteries  at  once,  the  lingual  and  the  facial ; in  which 
cafe  they  feparate  juft  at  the  angle  of  the  jaw,  where 
the  artery,  dividing  the  fubftance  of  the  gland,  is 
quite  imbedded  in  fat.  When  we  confider  how  deep 
this  artery  lies  according  to  this  general  defcription, 
and  the  parts  which  it  paffes  along,  it  becomes  eafy  to 
forefee  what  branches  it  will  give,  and  to  trace  them 
in  imagination. 

i.  Where  it  lies  the  deepeft  upon  the  fide  of  the 
pharynx,  it  fends  a branch  direftly  upwards,  which  goes 
ftraight  to  the  arch  of  the  palate,  fpreadi^g  its  fmall 

twigs 
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twigs  upon  the  arch  of  the  palate,  upon  the  velum 
palati  and  upon  the  uvula  : it  ufually  has  two  final! 
branches  for  fupplying  thefe  parts,  one  fuperficial  and 
one  deep ; and  thus  the  labial  gives  a particular  artery 
to  the  palate,  named  arteria  palatina  inferior* 

2.  It  gives  a particular  artery  to  the  tonfil,  which 
arifes  at  that  point  where  the  ftylo-gloffus  begins  to 
mix  with  the  other  mufcles  of.  the  tongue.  This  little 
artery  penetrates  the  walls  of  the  pharynx  upon  which 
it  lies,  and  fpreads  its  many  twigs  upon  the  tonfil  and 
tongue, 

3.  While  paffing  through  the  fubmaxillary  gland, 
dividing  it,  as  it  were,  into  two  parts,  the  labial  artery 
gives  a great  many  fmall  twigs  into  the  fubftance  of 
the  gland  itfelf ; and  after  thefe  it  gives  many  twigs 
to  the  tongue,  the  fkin,  the  mufcles,  &c.  Of  thefe, 
two  chiefly  are  remarkable ; one,  which  goes  to  the 
pterygoid  mufcle  chiefly,  though  it  alfo  gives  branches 
to  the  conftri£tors  of  the  fauces  and  palate,  and  to 
the  root  of  the  tongue  ; and  another  artery,  more  con- 
flant  and  regular,  which  breaks  off  at  the  place  where 
the  labial  artery  curls  and  bends  to  turn  upwards  : it 
runs  fuperficially,  and  goes  flraight  forwards  to  the 
root  of  the  chin,  where  it  is  named  arteria  submen- 
talis  : it  turns  upwards  over  the  chin  to  the  face 
at  the  middle  of  the  chin,  and  often  inofculates  with 
fome  of  the  arteries  of  the  face  : it  fometimes  comes 
from  the  fublingual  artery. 

But  the  artery  having  emerged  from  betwixt  the 
lobes  of  the  fubmaxillary  gland  (for  this  artery  in  a 4 
manner  divides  it  into  lobes),  and  from  among  the 
fat  with  which  it  is  furroujaded,  makes  a fudden  turn 

over 
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over  the  angle  of  the  jaw  at  that 'point  where  we  feel 
it  beating  ftrongly;  and  then  mounting  upon  the  face* 
begins  to  give  a new  fet  of  arteries* 

1.  A branch  to  the  maffeter  mufcle  ; for  the  labial 
artery  paffes  over  the  jaw,  and  up  the  face,  juft  at  the 
fore  edge  of  the  maffeter  mufcle ; and  this  branch 
inofculates  with  a twig  defcending  over  the  furface  of 
the  maffeter  from  the  temporal  artery. 

2.  The  labial  artery  afcending  in  the  holloweft  part 
of  the  cheek,  and  lying  flat  upon  the  buccinator  mufcle, 
gives  out  fraall  branches  to  it,  which  inofculate 
chiefly  with  the  tranfverfalis  faciei,  another  branch, 
and  a very  great  one,  coming  from  the  temporal 
artery  acrofs  the  face.  Here  alfo  the  main  artery  has 
(till  a very  ferpentine  line,  on  account  of  the  continual 
motions  of  the  part. 

3.  Before  the  artery  comes  to  that  point  where  it  is 
to  give  off  the  coronary  artery  of  the  lower  lip,  it 
gives  a branch  named  labialis  inferior ; which  artery 
belongs  to  the  lower  part  of  the  lower  lip  : its  branches 
go  to  the  triangularis  and  quadratus  mufcles,  which 
lie  on  the  chin  and  on  the  fide  of  the  chin,  and  alfo 
to  the  lower  part  of  the  orbicularis  oris.  This  branch 
inofculates  particularly  with  a twig,  which  comes 
from  within  the  lower  jaw  through  the  mental  hole? 
and  with  its  fellow,  and  of  courfe  with  the  coronary 
arteries  which  run  immediately  above  it,  viz.  in  the 
red  part  of  the  lip. 

The  artery  now  divides  into  t'wo  branches,  one  for 
each  lip,  named  the  coronary  arteries,  becaufe 
they  always  furround  the  lips  entirely,  though  their 
manner  ©f  going  off  is  not  perfe&ly  regular.  The 

lower 
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lower  coronary  artery  is  ufually  fmaller,  and  is  £o  bef- 
named  the  branch,  while  the  upper  one  not  only  fur- 
rounds  the  lip,  but  mounts  along  the  fide  of  the  nofe ; 
it  is  larger ; and  is  therefore  to  be  considered  as  the 
continued  trunk.  We  frequently  obferve  the  upper 
coronary  larger  on  one  fide  of  the  face,  and  the 
lower  coronary  larger  on  the  other. 

4.  The  lower  coronary  comes  off  about  an  inch 
or  more  from  the  angle  of  the  mouth,  at  that  point 
where  the  triangularis  oris  and  many  other  mufcles 
meet.  It  goes  direfHy  forwards  to  the  angle  of 
the  mouth,  enters  into  the  lower  part  of  the  lip, 
ahd  runs  along  the  red  pulpy  part  of  it,  where  with 
the  finger  and  thumb  it  can  be  felt  beating.  It  inof- 
culates  with  all  the  arteries  formerly  mentioned ; as 
the  fubmental,  the  twig  which  comes  through  the 
hole  near  the  chin,  the  inferior  labial  artery,  and 
with  its  fellow.  With  all  thefe  it  inofculates  fo  freely, 
that  it  fignifies  little  from  which  fide  your  injefUon  is 
driven:  it  goes  freely  all  round  the  lips,  and  the 
arteries  are  everywhere  equally  filled. 

5.  The  upper  coronary  artery  we  are  to  con- 
fider  as  the  continued  trunk.  The  labial  artery  is  ftili 
rifing,  and  ftili  tortuous,  when  it  arrives  at  the  angle 
of  the  mouth  ; runs  into  the  border  or  flefhy  part  of 
the  upper  lip,  and  runs  along  it  till  at  the  middle  of 
the  lip  it  meets  its  fellow  of  the  oppofite  fide,  with  a 
very  free  inofculation : yet  the  two  arteries  do  not 
terminate  here,  but  ufually  two  very  delicate  arteries 
afcend  towards  the  point  of  the  nofe,  along  that  little 
ridge  from  the  nofe  to  the  lip  which  we  call  the 
fdtrum  j and  almoft  always  two  cooffdmbk  arteries 

run 
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run  up  by  the  fides  of  the  nofe,  one  on  each  fide ; 
give  off  branches  to  the  alse  nafi  and  to  the  cheeks ; 
and  growing  gradually  fmaller,  they  arrive  at  lad 
near  the  angle  of  the  eye,  and  inofculate  pretty  freely 
with  that  artery,  which  is  named  ophthalmic,  becaufe 
it  firfl  nourifhes  the  parts  of  the  eye  with  many 
branches,  and  then  comes  out  of  the  orbit  at  the 
corner  of  the  eye,  where,  though  final!,  it  may  be  felt 
beating  diflinclly. 


SECOND  ORDER, 

The  fecond  fet  of  arteries,  which  go  backwards  from 
the  external  carotid,  comprehend  the  pharyngeal,  the 
occipital,  the  auricular* 

A.  PHARYNGEA  INFERIOR* 

\ 

The  lower  pharyngeal*  is  a fmall  (lender  artery, 
which  gives  no  branches  deferving  to  be  numbered ; 
it  (lands  alone,  and  (hould  be  deferibed  as  one  firnple 
artery,  whofe  fmall  branches  fpread  ail  about  the 
throat  in  the  following  manner. 

This  artery  is  fmall cr  than  any  other  branch  of  the 
carotid  yet  enumerated.  It  arifes  oppofite  to  the 
lingual  artery  ; and  as  it  arifes  from  the  inner  fide,  it 

% It  is  named  lower  pharyng^l,  to  diftinguifh  it  from  one  which 
-tomes  downwards  from  the  internal  maxillary.  Vide  p,  285. 

comej 
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comes  out  in  a manner  from  the  fork  betwixt  the 
external  and  internal  carotid  arteries : it  rifes  upwards 
very  flender  and  delicate ; it  lies  deep  in  the  neck, 
upon  the  fore-part  of  the  flat  vertebras,  or  rather  lies 
upon  the  flat  face  of  the  longus  colli  mufcle  After 
rifing  in  one  flender  artery,  Angle,  without  branches 
or  connexions,  it  begins  all  at  once  to  give  twigs. 

Firft,  It  gives  branches  inwards  to  the  throat  $ for 
one  twig  furrounds  the  lower  part  of  the  pharynx 
about  the  root  of  the  tongue,  and  fometimes  goes 
forv/ards  along  with  the  gloflo-pharyngeal  nerve  into 
the  tongue.  Another  twig  goes  to  the  middle  of  the 
pharynx,  and  wanders  towards  the  velum  palati, 
giving  branches  to  the  amygdalae  And  ftill  another 
goes  higher  towards  the  bafis  of  the  fkull ; it  alfo 
gives  twigs  to  the  velum  palati,  to  the  back  of  the 
noftrils,  to  the  upper  part  of  the  pharynx  where  the 
upper  conftriXor  lies  (viz.  that  which  comes  from 
the  bafis  of  the  fkull),  and  it  gives  fmall  arteries  to 
nourifh  the  bafis  of  the  fkull ; as,  to  the  os  fphenoides, 
to  the  cuneiform  procefs  of  the  occiput,  to  the  point 
of  the  temporal  bone,  and  to  the  cartilage  of  the 
Euftachian  tube. 

Secondly,  It  fends  branches  outwards  to  the  maftoid 
mufcle,  to  the  jugular  vein,  to  the  ganglion  of  the 
intercoftai  nerve,  and  to  the  dura  mater  of  the 
eighth  pair ; and  one  particular  branch,  very  fmall 

* When  difle&ed,  it  mu  ft  be  taken  out  in  a manner  from  behind 
the  cefophagus.  The  carotids  muft  be  raifed  outwards  before  it  cam 
be  feen  5 for  it  lies  under  them,  betwixt  them  and  the  throat. 
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and  delicate,  goes  along  conduced  by  the  great  jugu- 
lar vein,  enters  together  with  it  into  the  fkull,  and 

makes  one  of  the  arteries  of  the  dura  mater,  but  iz  is 

\ \ ; f 

a very  delicate  twig.  In  general  one  artery  only  of  the 
dura  mater  is  known  or  mentioned  5 but  here  we  have 
feen,  befides  the  great  artery  of  the  dura  mater,  lelfer 
arteries  entering  to  it  by  all  the  perforations  at  the 
bafis  of  the  fkull.  The  pharyngeal  actually  terminates 
In  the  dura  mater,  palling  through  the  foramen  laceruin 
anterius,  and  fending  alfo  a branch  in  together  with 
the  jugular  vein.  The  occipital  artery  alfo  fends  one 
with  the  jugular  vein,  one  by  the  foramen  maftoideum, 
and  one  by  a fmall  hole  in  the  occiput.  The  temporal 
often  fends  one  through  by  the  hole  in  the  back  part 
of  the  parietal  bone. 


5.  ARTERIA  OCCIPITALIS* 

The  occipital  artery  is  alfo  a flmple  artery,  dis- 
tributing its  twigs  about  the  ear,  over  the  occiput,  and 
down  the  back  of  the  neck,  and  having  no  branches 
of  fufficient  importance  to  be  particularly  marked. 

It  arifes  next  to  the  pharyngeal  from  the  back  part 
of  the  carotid ; and  lying  particularly  deep,  it  not 
only  is  covered  at  its  root  by  the  other  branches  of  the 
carotid,  but  is  covered  in  all  its  courfe  by  the  thick 
mufcles  of  the  neck,  except  juil  where  it  is  palling 
round  the  maltoid  procefs. 

At  flrfl  the  occipital  artery  lies  clofe  in  among  the 
bones,  palling  over  the  tranfverfe  procefs  of  the  atlas, 
eroding  the  root  of  the  great  jugular  vein,  and  palling 
Vql,  II.  T under 
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under  the  root  of  the  maftoid  procefs,  fo  as  to  He  at 
this  place  under  the  belly  of  the  digaftric  mufcle0 
Still  as  it  encircles  the  occiput*  it  paffes  along  very 
deep  under  the  bellies,  firft  of  the  trachelo-maftoideus, 
and  then  of  the  fplenius  and  complex  us,  and  emerges 
only  when  it  arrives  at  or  near  the  middle  ridge  of 
the  occiput ; and  laflly,  it  rifes  with  many  beautiful 
branches  over  the  back  of  the  head,  to  meet  the 
branches  of  the  temporal  artery. 

In  this  courfe  the  occipital  artery  fends  out  the 
following  branches : 

1.  Branches  to  the  biventer,  which  lies  over  it, 
and  to  the  ftylo-hyoideus  mufcle ; and  there  is  one 
longer  artery  which  attaches  itfelf  to  the  root  of  the 
xnaftoid  mufcle,  and  pafles  along  that  mufcle,  to 
inofculate  with  the  thyroid  arteries,  or  with  the 
lower  cervical  arteries,  which  mount  upwards  as  this 
defcends. 

2.  Next  it  gives,  like  the  pharyngeal,  a fmall 
artery,  which  goes  backwards  along  the  jugular 
vein;  and  having  entered  by  the  foramen  lacerum, 
attaches  itfelf  within  the  fkull  to  that  part  of  the 
dura  mater  which  lies  under  the  lobes  of  the 
cerebellum. 

3*  The  occipital  artery,  as  it  paffes  under  the  ear, 
fends  out  to  it  a fmall  pofterior  artery,  which  goes 
to  the  little  lobe  of  the  ear,  and  creeps  up  along  its 
pofterior  border. 

4.  At  this  point  the  occipital  often  gives  another 
artery,  which  paffes  upwards  behind  the  ear,  and  is 
named  the  posterior  temporal  artery. 
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5.  The  occipital  artery,  as  it  paffes  under  the  tra- 

* 

chelo-maftoideus  and  fplenius,  gives  branches  to  thefe 
two  mufcles  ; and  it  fends  out  from  betwixt  the  tra- 
chelo-maftoideus  and  complexus  a long  branch,  which 
defcends  along  the  neck  a confiderable  way  ; and  after 
having  further  fupplied  the  fplenius,  complexus, 
and  alfo  the  deeper  mufcles  of  the  neck,  it  terminates 
by  inofculating  with  a branch  from  the  axillary  artery, 
which  as  it  erodes  the  neck  is  named  tranfverfalis 
colli.  This  descending  branch  of  the  occipital  in  oft 
culates  alfo  with  the  vertebral  arteries  through  the 
interfaces  of  the  vertebrae. 

Having  pierced  the  belly  of  the  complexus,  the 
artery  now  rifts  over  the  occiput  in  fmall  and  beau- 
tiful arteries ; the  chief  ot  which  belong  to  the  occi- 
pital belly  of  the  occipito-frontalis  mufcle  and  to  the 
(kin  : it  ftnallv  ends  in  inofculations  with  the  back 

j 

branches  of  the  temporal  artery.  But  of  thefe  extreme 
twigs  of  the  occipital,  two  are  remarkable,  becaufe 
they  pafs  through  the  fkul!  to  the  dura  mater;  one 
through  a fmall  hole  in  the  occipital  fpine,  and  one 
through  that  fmall  hole  which  is  behind  the  maftoid 
procefs.  Sometimes  the  hole  is  in  the  temporal  bone, 
but  more  frequently  in  the  future  which  furrounds 
the  back  part  of  the  temporal  bone  *. 

6.  ARTERIA  POSTERIOR  AURIS. 

The  posterior  artery  of  the  ear  is  the  fmalleft 
and  lead  conftant  of  all  the  arteries  which  go  off  from 


* Viz.  the  additamenturn  future  fquamofse. 
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the  carotid  ; for  it  is  often  wanting,  or  often  conies! 
from  feme  branch,  and  not  from  the  carotid  itfelf; 
often  from  the  occipital,  fometimes  from  the  pharyn- 
geal artery ; it  can  fcarcely  be  reckoned  as  a regular 
branch  of  the  carotid.  This  artery  alfo,  like  the 
pharyngeal  and  occipital,  gives  out  no  diftinguifhed 
branches  which  we  need  to  mark ; it  chiefly  belongs 
to  the  ear,  it  gives  branches  to  the  cartilage  of  the 
external  ear,  it  fends  a larger  branch  through  the 
ftylo-maftoid  hole  to  the  internal  ear,  and  the  reft  of 
its  twigs  go  to  the  integuments,  or  to  the  bones. 

The  posterior  a u'r is  arifes  much  higher  than  any 
of  thofe  arteries  which  have  been  juft  defer ibed  ; it 
does  not  come  oft'  from  the  external  carotid  till  it 
reaches  the  parotid  gland  ; or  rather,  it  arifes  where 
the  carotid  is  plunged  into  the  fubftance  of  that  gland; 
It  pafl'es  diredtly  acrofs  under  the  ftyloid  procefs,  and 
over  the  belly  of  the  digaftric  mufcle,  and  then  goes 
up  behind  the  ear : in  this  paftage  it  gives  branches 
to  the  patrotid  gland,  and  to  the  biventer  mufcle,  the 
parts  on  which  it  lies ; next  it  gives  a twig,  which 
turnifhes  the  root  of  the  cartilage  of  the  ear,  and 
perforates  the  loweft  part  of  the  cartilage,  fo  as  to 
fpread  itfelf  upon  the  drum  of  the  ear;  and  this 
branch,  named  arteria  tYMpAni,  is  particularly 
large  in  the  child,  which  has  a peculiar  conformation, 
a preternatural  membrane  covering  the  drum  of  the  ear* 

Its  next  branch,  the  arteria  stylo-mastoidea, 
is  the  moft  remarkable,  for  it  is  of  confiderable  fize, 
enters  the  mafloid  hole,  while  the  corda-tympani,  or 
great  nerve  of  the  face,  comes  out:  it  is  a chief  artery 
of  the  internal  ear ; for  it  gives  branches,  i . to  the 

tym- 
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tympanum,  one  of  which  beautifully  furrounds  the 
bony  circle,  and  then  fpreads  upon  the  membrane  it- 
felf;  2.  to  themufcle  of  the  (tapes,  to  the  femicircular 
canals,  to  the  cells  of  the  maftoid  procefs  and  its  deli- 
cate veffels  5 which  arteries,  when  well  injected  with 
fize,  paint  the  walls  of  the  cavity  of  the  tympanum, 
and  of  the  femicircular  canals. 

The  main  artery  having  given  off  the  arteria  tym- 
pani  and  this  ftylo-maftoid  artery,  and  having  paffed 
the  ftylo-maftoid  hole,  becomes  properly  the  arteria 
polterior  auris,  rifmg  behind  the  ear,  and  giving  its 
branches  to  the  fkin  and  maftoid  mufcle,  and  to  the 
mufcle  behind  the  ear  (pofterior  auris),  and  to  the 
bone  and  periofteum,  chiefly  about  the  maftoid  procefs ; 
then  its  fmall  branches  play  round  the  back  part  of 
the  concha  or  fhell  of  the  ear ; and,  laftly,  the  artery, 
[till  mounting  behind  the  ear,  ends  in  fmall  twigs, 
which  go  to  the  fafcia  of  the  temporal  mufcle,  and 
which  of  courfe  inofculate  above  the  ear  with  the 

' ■ 1 ,7 

temporal  artery. 


THIRD  ORDER. 

* ' • • * 1 I * , 

: \ 

The  third  order  of  arteries  includes  the  termina- 
tion of  the  external  carotid  artery  in  the  temporal 
and  maxillary  arteries,  which  is  after  the  following 
manner : 

The  artery  having  entered  into  the  parotid  gland, 
lies  there  abfolutely  imbedded  in  its  fubftance  ; and  of 
the  two  arteries  in  which  it  terminates,  one  pafles 
diredly  through  the  fubftance  of  the  parotid  g]ai)d, 
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emerges  before  the  ear,  mounts  upon  the  temple,  and 
is  named  of  courfe  the  temporal  artery;  it  per- 
forms here  in  the  temple  the  fame  office  which  the 
occipital  does  behind,  viz.  it  fupplies  the  pericranium, 
mufcles,  and  fkin  : all  this  is  very  fimple.  But  the 

1 

other  branch,  in  which  (fince  it  is  exceedingly  large) 
one  would  fay  the  carotid  terminates,  goes  off  from 
the  temporal  with  a hidden  bend,  finks  very  deep 
under  the  articulation  of  the  lower  jaw,  terminates 
in  a laffi  of  branches  at  the  back  of  the  antrum  High- 
inorianum,  and  there  gives  branches  to  the  lower  jaw, 
the  upper  jaw,  the  infide  of  the  cheeks,  to  the  temple 
(deep  arteiies  which  lie  under  the  temporal  mufcle), 
to  the  upper  part  of  the  pharynx,  to  the  noftrils, 
and  to  various  other  parts ; it  is  this  artery  too  which 
gives  off  the  chief  artery  of  the  dura  mater.  The 
defcription  of  fo  great  an  artery,  fo  widely  diftributed, 
becomes  both  difficult  and  important. 

7.  arteria  maxxllaris  interna* 

The  internal  maxillary  artery  turns  off  from 
the  temporal  artery  while  imbedded  in  the  fubftance 
of  the  parotid  gland,  and  about  the  middle  of  the 
upright  branch  or  procefs  off  the  lower  jaw-bone.  It 
> paffes  betwixt  the  lower  jaw-bone  and  the  outer  ptery- 
goid mufcle  ; it  then  goes  forwards  till  it  touches  the 
back  part  of  the  antrum  maxillare,  and  terminates  in 
a laffi  of  veffels  betwixt  the  back  of  the  antrum  and 
the  pterygoid  procefs  ; and,  finally,  it  ends  at  the 
fpheno-maxillary  fiffure,  or,  in  other  terms,  at  the 
bottom  of  the  focket  of  the  eye,  where  it  gives  the 

infra- 
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infra-orbitary  artery,  and  a branch  to  the  back  of  the 
noftrils. 

In  all  this  courfe  the  internal  maxillery  artery  is 
extremely  tortuous  : Firlf,  It  rifes  with  a high  and 
round  turn  at  that  point  where  it  goes  off  from  the 
temporal  artery ; then  it  bends  fuddenly  downwards, 
where  it  pafies  betwixt  the  pterygoid  mufcle  and  the 
jaw-bone;  then,  as  it  approaches  the  back  of  the 
antrum,  it  rifes  with  a third  bending,  and  continues 
rifing  with  very  great  contortions,  till  it  ends  in  a 
lafh  of  fmall  veffels  at  the  back  of  the  eye  and 
noftrils. 

Before  this  artery  'gives  out  its  greater  branches, 
which  require  to  be  marked  with  numbers,  it  very 
generally  gives  fome  fmall  twigs,  nameiefs,  and  , of  lefs 
note;  as  a fmall  twig  to  the  ear,  and  the  glands  around 
it,  another  which  gets  into  the  tympanum  to  the 
mufcle  of  the  maleus,  and  a branch  of  it  fometimes 
goes  into  the  fkull  by  that  hole  named  foramen  ovale, 
by  which  the  fifth  pair  of  nerves  come  out,  and  goes 
to  that  part  of  the  dura  mater  which  covers  the  Tides 
of  the  fella  turcica. 

1.  Of  the  larger  branches  which  the  internal  max- 
illary gives  out,  the  fir  ft  is  the  arteria  meningea, 
the  great  or  middle  artery  of  the  dura  mater.  It 
goes  off  from  the  maxillary  juft  where  it  leaves  the 
temporal  artery.  Sometimes  before  entering  the 
fkull  it  gives  fmall  branches  to  the  pterygoid  mufcle, 
to  the  mouth  of  the  Euftachian  tube,  to  the  os 
fphenoides,  and  fometimes  through  that  bone  to  the 
dura  mater ; but  the  main  artery  paffes  through  what 
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Is  called  the  fpinous  hole,  which  is  in  the  very  extreme 
point  or  fpine  of  the  fphenoid  bone : it  is  this  artery 
of  which  the  furgeon  fhould  be  particularly  aware* 
and  which  touches  the  parietal  bone  at  its  lowell 
corner  in  the  temple,  and  fpreads  from  that  point  all 
over  the  dura  mater  like  the  branches  of  a tree.  But 
befides  thefe,  its  chief  branches,  which  fpread  thus 
upon  the  parietal  bone,  on  its  inner  furface,  it  gives 
fmaller  ones,  which  go  into  the  fubftance  of  the  bone, 
or  into  the  ear,  and  fometimes  through  the  orbit  into 
the  eye.  Thus  flrft  feveral  fmaller  twigs  go  into  the 
fubftance  of  the  os  petrofum  to  nourifh  it;  the  holes 
may  be  feen  about  the  rough  part,  where  the  os 
fquamofum  and  os  petrofum  are  united  ; next  two 
twigs  enter  into  the  aqueduct  by  the  fmall  hole  on  the 
.fore  part  of  the  petrous  bone,  one  keeping  to  the  canal 
itfelf,  the  other  going  to  the  cavity  of  the  tympanum, 
and  to  the  inner  mufcle  of  the  maleus ; and,  laftly, 
one  or  two  fmall  twigs  pafs  through  the  outer  end  of 
the  foramen  lacerum  into  the  orbit,  and  go  to  the 
lachrymal  gland  *. 

2.  The  lower  maxillar  artery  is  a flender  and 
curious  artery,  which  belongs  chiefly  to  the  teeth  of 
the  lower  jaw,  and  which  runs  all  along  in  a canal 
within  the  jaw-bone.  The  internal  maxillary  proceeds 
nearly  an  inch  before  it  gives  oft  this  branch  ; and 
then,  while  lying  under  the  pterygoid  mufcle,  it  gives 
It  off  a long  and  flender  artery,  which  enters  the  jaw- 

* Sometimes  the  great  and  proper  artery  of  the  lachrymal  gland, 
inftead  of  arifmg  from  the  ophthalmic  or  proper  artery  of  the  eye, 
strifes  thus  from  the  artery  of  the  dura  mater. 
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bone  at  that  great  hole  which  is  betwixt  the  condyloid 
and  coronary  procelfes ; then  runs  all  along  within  the 
.jaw-bone,  furrounding  each  of  the  teeth  with  arteries 
at  the  bottom  of  each  focket.  About  the  middle  of 
the  jaw-bone  it  divides  into  two  branches,  which 
proceed  together  in  the  bony  canal,  till  one  of  them 
emerges  upon  the  chin  at  the  mental  hole,  inofculating 
there  with  the  arteries  of  the  face,  viz.  the  labial  and 
fubmental  arteries,  while  the  other  goes  onwards  to 
fapply  the  roots  of  the  fore  teeth  alfo,  and  to  meet  its 
fellow  within  the  jaw-bone  at  the  chin.  The  nerve 
for  the  lower  jaw  enters  along  with  this  artery;  the 
vein  of  this  artery  accompanies  it,  but  lies  under  it 
in  a feparate  canal,  though  Hill  in  the  fame  line.  The 
artery  itfelf,  before  it  enters  into  the  hole  of  the  lower 
jaw,  commonly  gives  twigs  to  the  inner  pterygoid 
mufcle  which  covers  the  hole.  Confidering  the  fize 
of  this  artery,  we  cannot  wonder  at  profufe  bleedings 
from  the  teeth,  or  rather  from  their  fockets. 

3.  The  pterygoid  arteries. — While  the  artery 
is  thus  eroding  betwixt  the  jaw  and  the  pterygoid 
mufcle,  it  gives  branches  to  the  external  pterygoid 
mufcle,  both  into  its  fubftance  and  over  its  furfaces. 
The  number  of  thefe  pterygoid  arteries  is  variable  and 
unimportant. 

Next,  while  the  maxillary  artery  is  palling  in  a 
contorted  form  under  the  zygoma,  where  the  tem- 
poral mufcle  is  lodged,  it  gives  off  two  arteries,  which 
are  called  the  deep  temporal  arteries,  to  diftin- 
guilh  them  from  the  proper  temporal  artery,  the  only 
one  which  we  feel  outwardly,  and  which  is  fuper- 
facial*  Of  thefe  two  deep  temporal  arteries,  one  runs 

more 
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more  outwards,  viz.  towards  the  ear,  the  other  runs 
more  inwards,  viz.  clofer  upon  the  bone  ; whence  the 
one  is  called  the  deep  external,  the  other  the  deep 

INTERNAL,  TEMPORAL  ARTERY.. 

4#  The  DEEP  EXTERNAL  TEMPORAL  ARTERY  arife$ 
where  the  maxillary  is  palling  under  or  near  the 
jugum  ; it  is  of  courfe  near  the  coronary  procefs  of  the 
jaw-bone.  This  branch  then  pafies  along  the  tendon 
of  the  temporal  mufcle,  and  ends  in  that  mufcle, 
giving  branches  alfo  to  the  external  pterygoid  mufcle ; 
it  is  a fhort  artery,  and  not  very  important  by  its 
fize. 

5.  The  deep  internal  temporal  artery  arifes  farther 
forwards,  viz.  where  the  artery  is  clofe  upon  the 
back  of  the  antrum ; from  which  point,  mounting 
direftly  upwards,  it  pafies  in  the  very  deepeft  part  of 
the  temporal  arch,  viz,  that  which  is  formed  by  the 
cheek-bone.  It  is  longer  and  more  important  than  the 
outward  branch,  fupplies  the  deepeft  and  thickeft  part 
of  the  temporal  mufcle,  mounts  pretty  high  upon  the 
temple  betwixt  the  mufcle  and  the  bone,  and  often, 
where  it  lies  behind  the  cheek-bone,  it  fends  a branch 
through  that  bone  into  the  orbit  which  fupplies  the 
fat  and  periofteum  of  the  focket,  and  in  fome  degree 
alfo  the  lachrymal  gland. 

6.  The  artery  of  the  cheek  is  a very  regular 
artery,  in  fo  far  as  regards  its  deftination,  viz.  for  the 
cheek  j but  in  its  origin  it  is  extremely  irregular.  It 
has  not  often  the  importance  of  coming  off  as  a dif- 
tindl  branch  from  the  maxillary  ; but  comes  off  rather 
more  frequently  from  fome  of  its  branches,  as  from 
the  deep  temporal  artery  juft  deferibed,  or  from  the 
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alveolar  or  infra-orbital  arteries,  which  are  prefently 
to  be  defcribed.  This  artery  perforates  the  bucci- 
nator mufcle,  and  is  (pent  upon  it,  and  upon  the  other 
mufcles  of  the  cheek,  as  the  zygomaticus  and  levator 
labii ; it  ends,  of  courfe,  by  modulations  with  the 
arteries  of  the  face* 

7,  The  artery  of  the  upper  jaw  ferves  much 
the  fame  office  with  that  of  the  lower  jaw,  viz, 
fupplying  chiefly  the  fockets  of  the  teeth  ; whence  it 
is  named  arteria  alveolaris.  It  is  an  artery  fully 
as  large  as  that  of  the  lower  jaw ; it  begins  upon  the 
back  of  the  antrum  Highmorianum,  and  runs  round 
that  tuberofity  towards  the  face  and  cheek  with  very 
tortuous  branches.  Its  branches  are  diftrihuted  firft 
to  the  buccinator  and  fat,  which  fills  up  the  great 
hollow  under  the  cheek-bone,  and  alfo  to  the  cheek- 
bone itfelf,  where  it  is  connected  with  the  jaw-bone. 
Secondly,  Other  branches  perforate  into  the  antrum 
Highmorianum  by  fmall  holes,  which  are  eafily  feen 
upon  its  back  part  or  tuber,  and  fome  of  thcfe  branches 
go  into  the  fockets  of  the  backmolt  teeth.  Thirdly, 
A more  important  branch  than  any  of  thefe,  the 
branch  indeed  from  which  it  has  its  name  of  alveolar 
artery,  enters  by  a hole  into  the  fubftance  of  the  jav/~ 
bone,  and  goes  round  in  the  canal  of  the  teeth  juft  as 
the  artery  of  the  lower  jaw  does,  giving  branches  to 
each  focket.  The  curlings  of  this  artery  upon  the 
back  of  the  antrum  are  very  curious ; and  while  its 
deeper  artery  furniffies  the  teeth,  fome  of  the  fuper- 

V 

ficial  branches  go  to  the  gums. 

S.  The  infra-orbital  is  fo  named  from  the  hole 
or  groove  by  which  it  paffes  all  along  under  the  eye, 

from 
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from  the  back  of  the  noftril  tiil  It  emerges  upon  the 
face.  The  infra-orbital,  and  the  branch  laft  defcribed, 
viz*  the  alveolar  artery,  generally  come  off  from  the 
maxillary  by  one  common  trunk  ; the  alveolar  goes 
forwards  and  downwards  by  the  back  of  the  antrum  ; 
the  Infra-orbital  mounts  upwards,  and  enters  the 
fpheno -maxillary  hole,  or  rather  it  comes  off  juft  at  the 
fphepo-maxillary  hole,  which  is  the  great  flit  at  the 
bottom  of  the  eye.  As  the  artery  enters  its  proper  canal 
at  the  bottom  of  the  eye,  it  gives  fome  twigs  to  the 
periofteum  and  to  the  fat  of  the  focket ; as  it  paffes 
along  its  canal  in  the  bone,  one  branch  dives  down 
Into  the  antrum  through  the  bone  ; for  this  plate  of 
bone  in  which  its  groove  runs,  is  at  once  the  floor  of 
the  eye  and  the  roof  of  the  antrum  ; within  the  focket 
It  gives  twigs  alfo  to  the  deprimens  occuli,  and  to 
the  lower  oblique  mufcle,  to  the  lachrymal  fac,  or 
even  to  the  noftrils ; when  it  emerges  from  the  focket 
by  the  infra-orbitary  hole,  it  terminates  in  the  levator 
labii  and  levator  anguli  oris,  and  in  inofculations  with 
the  arteria  buccalis,  labialis,  and  efpecially  with  the 
nafal  branch  of  the  occular  artery.  This  infra-orbi- 
tary artery  is  accompanied  through  the  canal,  and  out 
upon  the  face,  with  a fmall  nerve  of  the  fame  name, 
viz.  the  infra-orbitary  nerve. 

After  this  the  maxillary,  though  nearly  exhaufted, 
flill  fends  out  three  fmall  arteries,  in  which  it  termi- 
nates irregularly,  fometimes  one,  fometimes  another 
twig  being  larger.  Of  thefe  three,  one  goes  to  the 
palate,  one  to  the  pharynx,  one  to  the  noftrils. 

9.  The  upper  palatine  ARTERY  arifes  near  the 
infra-orbital  $ and  from  that  point,  viz.  the  fpheno- 
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maxillary  flit,  it  defcends  along  the  groove,  which  k 
formed  betwixt  the  pterygoid  procefs  and  the  palate 
bone;  and  when  it  has  got  down  to  the  palate,  one 
leffer  branch  turns  backwards  through  the  pofterioj? 
palatine  hole,  and  expands  upon  the  velum  palati ; 
the  other  larger  branch  is  the  great  palatine  artery, 
for  it  comes  through  the  anterior  or  larger  palatine 
hole : the  artery  itfelf  is  large,  it  runs  all  along  the 
roof  of  the  mouth  betwixt  the  pulpy  fubflance  of  the 
palate  and  the  bone;  in  this  progrefs  it  gives  little 
arteries  to  the  fockets  of  the  teeth,  and  it  frequently 
terminates,  not  merely  in  the  palate  itfelf,  but  in  a 
fmall  artery  which  runs  up  through  the  foramen  in^ 
cifivum,  or  hole  under  the  fore  teeth,  into  the  cavity 
of  the  nofe.  This  artery  is  alfo  accompanied  with  a 
correfponding  palatine  nerve* 

io.  The  upper  pharyngeal  artery  is  the  higheft 
of  all  the  branches  of  the  internal  maxillary ; it  goes 
off  at  the  back  of  the  orbit,  oppofite  the  fpheno-maxik 
lary  hffure ; it  afcends  along  the  fphenoid  bone  to 
the  place  of  the  fphenoidal  finus,  and  along  the  upper 
part  or  arch  of  the  pharynx,  where  that  bag  adheres 
to  the  bafis  of  the  fkull ; it  alfo  goes  along  the  fidei 
of  the  pharynx : its  twigs  are  of  very  diminutive 
fize ; fome  go  into  the  fubflance  of  the  fphgnokl 
bone  to  nourifh  it  by  fmall  holes  both  over  the  cells 
and  in  the  ala: : a branch  goes  towards  the  ptery* 
goidean  or  vidian  hole  where  it  inofculates  ufually 
with  a branch  from  the  internal  carotid  artery,  fome- 

* This  is  the  hole  by  which  the  recurrent  of  the  5th  pair  goes 
backwards  from  the  nofe  into  the  fkulh 
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times  with  the  lower  pharyngeal,  or  with  the  menin* 
geal  arteries. 

This  artery  ends  in  fmall  branches  which  play  round 
the  mouth  of  the  Euftachian  tube. 

n * Tne  nasal  artery  is  the  iaft  branch  of  the 
internal  maxillary.  It  paifes  through  the  fpheno* 
palatine  hole  * ; by  this  opening  it  comes  into  the 
nolfril  at  its  upper  and  back  part ; the  twigs  go,  one 
fhorter  to  the  backmoft  of  the  ssthmoid  cells,  another 
to  the  cells  of  the  fphenoid  bone  \ one  longer  branch 
goes  to  the  back  part  of  the  feptum  narium ; and  one 
branch,  the  longeft  of  all,  often  pafles  both  the  upper 
and  lower  fpongy  bones  (along  the  lining  membrane 
of  the  nofe,  giving  twigs  to  the  antrum  as  it  paifes)* 
till  it  inofculates  with  that  twig  of  the  palatine  artery 
which  rifes  through  the  foramen  incifivum  into  the 
nofe.  This  nafal  artery  often  has  two  branches. 

8.  ARTERIA  TEMPORALIS. 

The  temporal  artery,  if  we  confider  its  ftraight 
dire£tion,  may  be  regarded  as  the  termination  of  the 
internal  maxillary  artery.  When  the  maxillary  artery 
bends  away  from  it  to  go  under  the  jaw,  this  goes 

m Obferve,  this  is  not  the  fpheno  maxillary  flit  fo  often  mentioned; 
which  is  a flit-like  opening  lying  between  the  wing  of  the  fphenoid 
bone  and  the  upper  jaw-bone  ; for  it  is  at  the  bottom  of  the  focket ; 
and  whatever  parts  enter  it  go  to  the  eye.  The  fpheno-palatine  hole 
is  betwixt  the  fphenoid  and  palate  bones ; it  is  at  the  back  of  the 
noftrils,  and  the  branch  which  enters  it  belongs  to  the  noflril. 
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directly  forwards  through  the  fubftance  of  the  parotid 
gland,  mounts  before  the  ear ; and  as  it  paffes  alter- 
nately the  parotid  gland,  the  face,  the  ear,  it  gives  its 
three  chief  branches  to  thefe  parts,  and  ends  in  that 
temporal  artery  which  runs  along  the  fide  of  the  head 
under  the  ikin,  which  we  feel,  and  even  fee  diftiri&ly, 
beating,  and  which  we  open  when  bleeding  in  the 
temples  is  required. 

The  temporal  artery  is  named  superficial, 
becaufe  of  its  lying  under  the  Ikin  only,  above  the 
fafcia  of  the  temporal  mufcle,  while  the  deep  branches 
from  the  maxillary  artery  lie  under  the  mufcle.— 
The  temporal  artery  paifes  juft  before  the  meatus 
auditorius,  and  behind  the  branch  of  the  jaw-bone  ; it 
pufhes  its  way  through  the  fubftance  of  the  parotid 
gland,  and  there  it  gives  its  firft  branches,  commonly 
feven  or  eight  in  number,  but  quite  irregular,  into  the 
fubftance  of  the  gland  itfelf;  next  it  gives  off  to  the 
face  an  artery  of  very  confiderable  fize  ; which  arifes 
from  the  fame  part  of  the  artery  with  thefe  parotideal 
branches,  viz.  under  the  zygoma  and  within  the  gland : 
like  them  it  goes  off  almoft  at  a right  angle,  and  is 
like  one  of  them,  but  larger,  nearly  of  the  fize  of  a 
crowquill  ; it  pufnes  fidewife  through  the  fubftance  of 
the  parotid,  emerges  from  it  upon  the  face  juft  below 
the  cheek-bone ; runs  acrofs  the  cheek  in  the  fame 
direction  with  the  parotid  duft  ; it  is  named  from  this 
dire&ion  transversalis  faciei.  Its  branches  go 
to  the  joint  of  the  jaw-bone,  the  maffeter,  buccinator, 
parotid  gland,  &c.  and  terminate  in  inofculations  with 
all  the  arteries  of  the  face. 
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Next  the  temporal  artery,  as  it  rifes  towards  thi 
zygoma,  and  of  courfe  approaches  the  angle  of  the 
jaw,  gives  an  artery  which  is  proper  to  the  articula- 
tion of  the  jaw.  This  artery  belonging  to  the  joint 
of  the  jaw  is  often  named  arteria  articularis* 
After  having  fent  its  two  branches  to  the  articula- 
tion of  the  jaw,  it  fends  another  artery  to  the  ear, 
which  divides  into  two  twigs ; one  of  them  going 
round  the  back  part  of  the  ear,  aflifts  the  branch  of 
the  ftylo-maftoid  artery  in  forming  the  little  circular 
artery  of  the  tympanum  ; while  another  branch,- pene- 
trating through  the  flit  which  is  in  the  articulation  of 
the  lower  jaw,  goes  to  the  mufcle  of  the  malleus. 

t 

But  before  it  reaches  the  zygoma,  the  temporal 
artery  gives  another  branch,  which  is  named  the 
middle  temporal  artery,  to  diftinguifh  it  from  the 
deep  temporal  arteries  which  lie  under  the  whole 
thicknefs  of  the  temporal  mufcles,  and  the  fuperficial 
temporal,  which  lies  above  the  fafeia ; for  this  middle 
temporal  artery  lies  under  the  fafeia : but  on  the 
outfide  of  the  mufcle  it  arifes  from  the  main  artery 
juft  under  the  zygoma,  rifes  over  the  zygoma,  and 
then  pierces  its  way  under  the  fafeia  of  the  temporal 
jnufcle,  and  under  that  covering  gives  branches 
to  the  temporal  mufcle,  the  artery  itfelf  Hill  rifing  and 
palling  obliquely  forwards  towards  the  outer  corner  of 

the  eye,  where  one  of  its  twigs  often  goes  to  the  orbicu- 

» 

laris  oeuli,  and  inofculates  with  the  ophthalmic  artery. 

About  this  point,  or  rather  above  the  zygoma, 
the  temporal  gives  off  thofe  firiall  arteries,  irregular 
in  number,  which  are  named  anteriores  auris,  the 
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anterior  arteries  of  the  ear,  and  which  play  all  round 
the  fore  part  of  the  ear. 

The  temporal  artery  having  now  emerged  from  the 
parotid  gland,  and  from  the  thick  fafcia  which  covers 
it,  makes  a hidden  Terpentine  turn  before  the  ear  ; and 
then  rifing  about  half  an  inch  perpendicularly,  it 
forks  with  a pretty  wide  angle  into  two  arteries,  which 
are  named  the  anterior  and  poilerior  temporal  arteries. 
Thefe  lie  quite  fuperficial  under  the  ikin,  above  the 
fafcia,  and  are  distributed  in  this  manner  : Find  the 
ANTERIOR  TEMPORAL  ARTERY  gO€S  direct!}'  fojwards 
to  the  naked  part  of  the  temple,  runs  up  the  fide  of 
the  forehead  with  a very  Terpentine  courfe ; it  is  here 
that  in  old  men  we  fee  its  contortions  and  puliation 
very  difindly ; it  goes  round  arching  forwards  and 
upwards  from  the  temple  towards  the  top  of  the  head. 
It  belongs  chiefly  to  the  ikin  and  frontal  mufcle,  and 
that  tendinous  kind  of  fheath  which  covers  the  cra- 
nium ; it  gives  fome  branches  to  the  orbicular  and 
corrugator  mufcles  ; it  forms  often  a fuperciliary  arch 
with  the  proper  frontal  artery ; it  often  fends  off  a 
branch  very  early  towards  the  outer  comer  of  the  eye, 
which  is  entirely  defined  for  the  orbicularis  oculi. 

The  POSTERIOR  TEMPORAL  ARTERY  is  the  la  ft 

i 

branch  of  all.  It  arches  backwards  over  the  top  of 
the  ear ; it  turns  thus  backwards  till  it  meets  the 
branches  of  the  occipital  artery  ; it  deals  its  branches 
from  either  fide  upwards  and  downwards,  i,  e.  towards 
the  ear,  and  towards  the  top  of  the  head  in  great 
profufion,  till  it  is  quite  exhaufed.  Thefe  branches 
belong  to  the  Ikin  chiefly  and  to  the  pericranium; 
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and  the  fmaller  twigs  pierce  the  outer  tables  of  the 
fkull,  and  go  into  the  bone  in  great  profufion  for  its 
nourifhment. 


CONCLUSION. 

It  would  furely  be  wrong  to  conclude  the  defcription 
of  a fyftem  of  arteries  fo  important  as  this,  without 
attempting  to  intereft  my  reader  in  this  piece  of 
anatomy,  oy  obferving  a few  anatomical  and  furgical 
fads. 

That  arteries  are  not  tortuous  to  favour  the  exten- 
fion  of  parts,  but  rather  becaufe  they  have  been 
extended  and  long  pufhed  by  the  current  of  blood,  is 
a fad  very  manifefl  to  any  one  who  confiders  the  con- 
dition of  many  of  thefe  arteries  which  I have  juft  de- 
fer i bed.  W hen  we  fir  ft  obferve  the  thyroid,  lingual, 
and  labial  arteries ; when  we  confider  that  the  tongue, 
the  throat,  the  bps,  are  moveable  and  dilatable  parts — - 
we  are  apt  to  fay  that  fuch  arteries  are  tortuous  to 
favour  thofe  motions.  But  when  we  remark  the  cur- 
ling form  of  the  alveolar  artery,  where  it  lies  againft 
the  back  of  the  antrum  ; of  the  occipital  artery,  where 
it  lies  firm  againft  the  bone ; of  the  temporal,  where 
it  rifes  along  the  fide  of  the  head — we  perceive  clearly 
that  this  curling  has  nothing  to  do  with  dilatation. 
And  Dr.  Hunter’s  obfervation  of  the  arteries  of  the 
womb  being  tortuous,  to  allow  of  extenfion,  is  not 
like  che  -bfervation  of  fo  great  an  anatomift,  but  of 
one  who  had  not  confidered  many  of  the  chief  arteries 

in 
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in  the  body : For  the  womb  itfelf  has  its  arteries  more 
tortuous  at  the  end  of  pregnancy  than  at  its  com- 
mencement ; and  the  ftomach,  the  bowels,  the  blad* 
der,  although  they  fuffer  greater  and  more  hidden 
diflention  than  the  womb,  have  arteries  which  are 
very  flraight  in  their  courfe.  Are  there  any  curling 
arteries  in  the  mufcles  which  contract  to  one  half 
their  diameter  ? are  there  any  in  the  joints  which 
twill  and  bend  fo  freely  ? are  there  any  curling  arte- 
ries in  the  whole  fydem  of  a child  ? are  there  any 
arteries  in  the  whole  fyflem  of  an  aged  perfon  which 
want  this  tortuous  form  ? In  fhort,  this  tortuous 
form  has  no  relation  to  the  dilatation  ©f  the  parts  : 
it  is  merely  a confequence  of  the  long  continued 
preflure  of  the  blood  : it  is  this  only  that  can  account 
for  the  flowly  increafmg  tortuofity  in  the  temples  or 
hands  of  an  old  man,  or  the  hidden  tortuofity  which 
the  newly  dilated  artery  affumes  after  the  operation 
for  aneurifm. 

Next  it  is  natural  to  obferve,  as  a thing  which  may 
prevent  confufion  in  the  ftudent’s  mind,  how  irregu- 
lar (after  all  our  attempts  at  arrangement)  the  fmaller 
arteries  unavoidably  mud  be ; how  natural  it  is  that 
each  particular  part  fhould  draw  its  blood  from  ail 
the  arteries  which  are  near  or  round  it.  The  ear  has 
its  pofterior  artery  peculiar  to  itfelf ; but  it  has  alfo 
an  anterior  artery  from  the  temporal,  where  it  lies 
under  the  parotid  gland  ; and  it  has  even  a fuperior 
auris  from  that  branch  of  the  temporal  artery,  which 
bends  round  towards  the  occiput,  and  arches  over  the 
ear.  The  dura  mater  has  its  great  middle  artery  ap- 
propriated to  itfelf,  a peculiar  branch,  the  fxrfl  of  the 
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maxillary  artery;  but  it  has  befides  fmall  affifting 
arteries,  entering  by  almoft  every  point  at  the  bails  of 
the  fkull ; and  efpecialiy  it  has  arteries  from  the 
maxillary,  by  the  mouth  of  the  Euftachian  tube,  from 
the  pharyngeal,  running  in  by  the  hole  for  the  great 
jugular  vein  ; and  from  the  occipital  both  by  the  hole 
of  the  jugular  vein  in  the  bafis  of  the  fkull,  and  alfo 
by  the  hnall  occipital  hole  in  the  back  part  of  the  fkull, 
clofe  by  the  temporal  bone.  The  throat  alfo,  though 
it  has  many  peculiar  arteries,  derives  its  branches  from 

a great  many  fources ; as  from  the  lingual  artery  by 

% 

twigs,  which  crofs  the  root  of  the  tongue  ; from  the 
labial  artery  by  branches,  which  go  to  the  tonfil, 
tongue,  and  palate ; from  the  pharyngeal  artery, 
many  branches  not  confining  themfelves  to  the 
pharynx,  ftretch  forwards  to  the  palate,  tongue,  and 
tonfils ; and,  laftly,  the  maxillary  artery  gives  a pro- 
fufion  of  branches  to  all  parts  of  the  throat.  Thefe 
may  ferve  as  hints  by  which  the  ftudent,  if  he  wadies 
to  become  a coned  anatomift,  may  trace  the  inofcula- 
tions  5 or  for  the  furgeon,  if  he  withes  to  feparate  the 
ftudy  of  this  minute  anatomy  from  that  of  the  greater 
arteries. 

The  furgeonhs  intereft  in  underftanding  thefe  arte- 
ries is,  indeed,  very  ftrong*  It  were  impofiible  to 
enumerate  all  the  various  occafions  on  which  this 
piece  of  anatomy  may  be  tifeful ; but,  furely,  one  may 
e a lily  fay  enough  on  this  fubjed  to  attach  the  young 
furgeon  to  the  diligent  ftudy  of  thefe  arteries. 

Among  the  various  motives  for  diligence,  I would 
mention  thefe  ; the  terrible  hssmorrhagies  which  he  is 
daily  called  to  ft  op,  when  filicides,  though  they  have 

not 
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not  cut  the  carotids,  have  cut  the  great  arteries  of 
the  thyroid  gland  5 the  neceffity  of  thinking  about 
the  tumours  of  the  gland  itfelf,  for  I have  had  the 
unhappinefs  to  fee  a perfon  perilh  by  fuffocation  while 
confulting  phyficians  forbade  any  operation ; and  I 
had  no  other  than  the  melancholy  privilege  of  watch- 
ing, for  many  hours,  the  lad  druggies  of  a perfon, 
who  had  the  day  before  been  walking  through  all  the 
rooms  in  tolerable  eafe  and  health.  Could  nothing 
have  been  refolved  on ? Mud  we  always  fubrnit  to 
this?  Might  not  an  inciiion  in  the  fore  part  (where 
few  arteries  are)  have  at  lead  uncovered  the  trachea, 
given  a temporary  relief,  and  made  the  tumor  fup- 
purate  more  freely  ? The  extirpation  of  the  tongue, 
which  is  mentioned  with  horror,  would  be  a lefs  ter* 
rible  operation  to  one  acquainted  with  thefe  arteries ; 
the  extirpation  of  all  tumours  under  the  jaws  is  dan* 
gerous ; the  cutting  out  completely  the  parotid  gland 
is  a thing  quite  impofiible,  fmce  the  greated  of  all 
the  arteries,  viz.  the  temporal  and  the  maxillary, 
lie  abfoluteny  imbedded  in  the  gland.  What  ihall 
we  think,  then,  of  thofe  fur  geo  ns  who  talk  in  fuch  fa- 
miliar terms  of  cutting  out  the  parotid  gland  ? Bleed- 
ings from  the  nofe  have  been  fo  often  fatal,  that  Petit 
is  celebrated  to  this  day  for  a difcovery  which  lie 
never  made,  viz.  the  way  of  plugging  the  nofe  fo  as  to 
flop  this  bleeding.  Have  not  the  French  Society  been 
bufy  renewing  inventions  for  fecuring  even  fo  fmall 
an  artery  as  that  of  the  dura  mater  ? In  the  hairdip 
operation,  in  cutting  cancers,  in  differing  tumours 
from  all  parts  of  the  face,  the  furgeon  commands  the 
blood  only  by  knowing  thefe  arteries.  Cowper,  the 
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celebrated  furgeon  and  anatomift,  had  his  head  fo  full 
of  this  project,  that  inftead  of  waiting  for  haemor- 
rhage during  his  operation,  he  cut  off  two  days  before 
the  chief  fource  of  the  blood.  He  was  going  to  cut 
out  the  parotid  gland  ; and  two  days  before  he  placed 
a fmall  button  of  cauftic  on  each  fide  of  the  labial 
artery,  where  it  lies  upon  the  cheek,  paffed  a ligature 
under  it,  tied  It  firm,  and  then  proceeded  to  his  ope- 
ration next  day.  But  this  great  anatomift  made  at  one 
ftroke  two  grievous  blunders : he  miffed,  for  want  of 
knowledge,  the  chief  arteries  of  the  parotid  gland,  for 
they  come  from  the  temporal  artery  ; and,  if  I miftake 
not,  he  had  tied  the  vein,  for  mod  affuredly  it  is  the 
fafcial  vein  which  he  is  defcribing  in  his  twelfth 
table  from  Bidloo.  How  terrible  the  extirpation  of 
tumours  from  the  gums,  throat,  tonfils,  &c.  I need 
not  fay ; where  the  furgeon  always  ufes  burning  irons 
inftead  of  needles,  where  not  unfrequently  the  patient 
dies. 
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§ I.  OF  THE  ARTERIES  OF  THE  BRAIN. 

The  internal  carotid  arteries  are  named  the 
ARTERiiE  cerebri,  as  being  the  chief  arteries  of  the 
brain  ; while,  in  truth,  the  brain  is  alfo  fupplied  by 
two  other  arteries  nearly  equal  in  fize,  viz.  the  verte- 
bral arteries,  which,  though  they  do  indeed  arife  from 
a different  trunk,  viz.  the  axillary  artery,  yet  are  fo 
entirely  deftined  for  the  brain,  give  fo  few  branches 
before  they  reach  the  fkull,  are  fo  important  when 
they  arrive  there,  and  above  all  make  fo  large  a com® 
munication  with  the  carotid  arteries,  that  without  a 
defeription  of  the  vertebral  arteries,  any  defeription  of 
the  carotids  muff  be  defe&ive  ; they  unite  fo  with  the 
carotids  as  to  form  but  one  great  fyftem  of  veffels  for 
fupplying  the  brain. 

The  two  greatefl  fundtions  of  the  animal  bodv, 
thofe  of  the  womb  and  of  the  brain,  the  one  for  the 
life  of  the  individual,  the  other  for  the  continuation 
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of  the  fpecies,  are  the  mod  liberally  fupplied  with 
blood.  The  womb  has  on  each  fide  two  arteries ; it 
has  two  fpermatics,  and  two  hypogaftrics,  and  the 

4 

inofculafions  of  thefe  veiTels  are  very  large  and  free* 
The  brain  has  two  great  arteries  on  each  fide ; it  has 
two  carotids,  and  two  vertebral  arteries  $ they  are  in- 
finitely larger  than  thofe  of  the  womb ; their  inofcu- 
lations  are  fa  particular,  that  there  are  no  others  like 
them  in  all  the  body  : the  injedlion  of  any  one  artery 
eafily  fills  the  whole ; the  prefervation  of  but  one 
artery  faves  the  life  of  the  creature,  when  the  others 
are  hopped. 

Thefe  four  arteries  alone  convey  to  the  head  the 
fifth  part  of  the  whole  mafs  of  blood.  This  is  the 
calculation  of  the  older  authors ; and  even  thofe  who 
would  fettle  it  at  the  lowed  point  hill  acknowledge.* 
that  the  carotid  and  vertebral  arteries  receive  at  ieaf£ 
the  tenth  part  of  all  the  blood  of  the  body.  The 
brain  then,,  which  weighs  not  a fortieth  part  of  the 
whole  body,  receives  one  tenth  of  all  the  blood  5 a 
proportion  which  muh  occafion  furprife. 

Beiides  the  profufion  of  blood  which  thus  ruflies 
into  the  brain,  the  impetus  with  which  it  forces  its 
way  feems  dangerous $ and  Nature  alfo  feems  to  have 
provided  agahih  the  danger.  We  cannot  be  but  fen- 
fible  of  this  danger ; for  the  flighted  increafe  of  velo- 
city occafions  ftrange  feelings,  if  not  abfolute  pain.  We 
cannot  run  for  any  length  of  way,  nor  afcend  a hair 
rapidly,  nor  fuffer  a paroxfm  of  fever,  nor  in  fhort 
have  the  circulation  quickened  by  violent  exertions, 
by  emotions  of  the  mind,  or  by  difeafe,  without  feel- 
ing an  alarming  beating  within  the  head ; we  feel  it 
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particularly  in  the  carotid  canal  where  the  artery 
paffes  through  the  bone.  If  It  continue  from  dif- 
eafe,  or  if  we  perfift  in  our  exertions,  giddinefs, 
blindnefs,  ringing  of  the  ears,  come  on.  Haller  re- 
members, that  while  he  was  lying  in  a bad  fever,  he 
differed  fo  much  from  the  pulfations  of  the  carotid 
artery  within  the  fkuil,  that  his  head  was  lifted  from 
his  pillow  at  every  ftroke.  I wife  he  had  faid,  feemed 
to  be  lifted  from  his  pillow  at  every  {broke*”  for  it 
wjas  rather  a fickly  feeling  than  what  could  adually 
happen. 

Did  this  vail  column  of  blood  rufh  directly  into  the 
brain,  we  do  not  know  what  might  be  its  effects ; but 
furely  they  could  not  be  harmlefs,  fmee  Nature  has 
provided  againil  it  in  Man,  and  in  the  lower  animals 
which  hang  their  heads,  with  a peculiar  care.  In  Man, 
this  blood  is  retarded  chiefly  by  the  tortuous  courfe 
which  the  artery  is  obliged  to  follow,  and  by  that 
long  bony  canal  which,  by  holding  the  carotid  as  in 
a (heath,  muft  fupprefs  its  violent  adion,  and  at  lead 
prevent  its  being  dilated  by  force  of  the  blood,  when, 
as  often  happens,  the  lower  part  of  the  artery  is  more 
full  and  tenfe.  Perhaps  alfo  it  may  have  feme  effed, 
that  the  carotid,  as  it  lies  by  the  fide  of  the  fella  tur- 
cica, is  not  naked  and  free,  but  is  inclofed  in  a venous 
frnus,  which  confiffe  of  cells  like  thofe  of  the  male 
penis,  and  in  the  heart  of  which  the  carotid  lies 
bathed  in  the  blood. 

It  is  alfo  peculiar  in  all  the  arteries  of  the  brain,  that 
they  do  not  enter  in  trunks  into  its  fubftance.  This 
feems  to  be  a violence  which  the  feft  texture  of  the  brain 
could  not  bear  * but  all  the  arteries  having  perforated 
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the  dura  mater,  attach  themfelves  to  the  pia  mater,  a 
delicate  membrane,  which  is  the  immediate  covering 
of  the  brain  ; which  follows  all  its  divifions,  looes,  and 
convolutions ; which  enters  all  its  cavities,  and  lines 
its  internal  furfaces  as  it  covers  the  external  To 
this  membrane  of  the  brain  the  arteries  attach  them- 
felves: it  conducts  them  everywhere  along  thefurfacc 
of  the  brain,  and  into  its  cavities ; and  when  the 
arteries  are  to  enter  into  the  fubhance  of  the  brain, 
they  have  already  branched  fo  minutely  upon  the 
pia  mater,  that  they  enter  into  the  pulpy  fubhance 
in  the  moll  delicate  twigs ; fo  that  having  injeded 
the  brain,  at  whatever  level  you  cut  into  it,  you  find 
its  white  furface  dotted  with  red  points  regularly,  and 
like  the  dots  of  a pin. 

But  in  the  lower  animals,  efpeciaily  in  the  Calf,  the 
Deer,  the  Sheep,  which  hang  their  heads  in  feeding, 
there  is  a provifion  of  fo  fmgular  a nature,  that  we  can 
have  no  doubt  that  thefe  contortions  of  the  great 
trunks  and  minute  divifions  of  the  imaller  arteries  in 
Man  have  the  fame  final  caufe ; for  in  thofe  creatures 
the  carotid,  before  it  enters  the  brain,  firlt  divides 
into  innumerable  fmaller  arteries.  Not  one  of  thefe 
is  fent  off  for  any  particular  fundion  : they  are  imme- 
diately reunited  again,  and  gathered  together  into 
one  trunk;  and  then  the  force  of  the  blood  being 
thus  broken,  the  artery  divides  a fecond  time  into 
branches  of  the  ordinary  form,  which  enter  fafely  into 
the  fubftance  of  the  brain. 

It  is  hill  further  fuppofed,  that  the  arteries  of  the 
brain  have  this  peculiarity,  dihind  from  all  others  in 
the  body,  that  as  they  enter  the  fkull  they  lay  afide 
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one  of  their  coats,  and  that  of  courfe  the  arteries  of 
the  brain  are  peculiarly  weak.  That  the  arteries  of 
the  brain  want  that  outward  coat  of  cellular  fubftance 
which  all  arteries  palling  through  other  cavities  or 
along  the  limbs  have,  is  no  doubt  true,  and  fo  far 
they  are  thinner : but  how  much  they  are  weakened 
by  this  lofs,  it  is  not  eafy  to  fay ; for  they  want  none 

of  the  coats  which  are  elfential  to  the  conftitution  of 

» 

an  artery  ; and  this  cellular  coat,  though  it  conftitutes 
much  of  the  thicknefs  of  an  artery,  has,  I believe,  but 
little  to  do  with  its  ftrength.  Yet  true  it  is,  that  the 
arteries  of  the  brain,  either  from  being  weaker  in 
themfelves,  being  lefs  fupported,  lying  upon  the  foft 
and  pulpy  fubftance  of  the  brain,  are  more  frequently 
burft  by  falls,  or  even  by  the  flighted:  accidents,  than 
the  arteries  of  any  other  part,  even  the  limbs,  how- 
ever much  expofed.  Our  injections  burft  them  very 
often  ; the  flighted  blow  or  fall  upon  the  head  often 
produces  an  internal  effufion  of  blood,  which  occafions 
death  \ but  that  the  arteries  of  the  brain  are  fo  delicate 
as  to  be  burft  by  a falfe  ftep,  fo  as  to  produce  a fatal 
aneurifm  within  the  brain,  is  a truth  pdrhaps  not 
commonly  known. 

A young  woman,  carrying  in  her  arms  her  firfl 
child,  about  fix  months  old,  flipped  her  foot  with  a 
flight  lhock ; but  it  was  on  plain  and  even  ground, 
and  flie  did  not  fall  down.  In  the  inftant  of  this 
fliock  flie  was  fenfible  of  a fudden  pain  in  the  right 
fide  of  her  head : it  was  fo  peculiar,  that  flie  faid  flie 
could  cover  the  point  with  her  finger ; and  though 
flighter  at  intervals,  this  pain  never  left  her  to  the 
moment  of  her  death.  She  walked  home,  went  about 
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her  Utile  family-matters,  fuckled  her  child ; but  was 
fe'ized  that  evening  with  ficknefs,  not  violent  like  that 
of  any  hidden  difeafe,  but  rather  like  the  eafy  vomit- 
ing of  a pregnant  woman. 

She  continued  very  tick,  with  flight  headach ; but 
flill  was  out  of  bed  all  day  long,,  went  about  her 
tioufehold  affairs,  and  had  no  fyrnptom  which  could 
lead  one  to  fufpedl  her  very  dangerous  condition,  or 
what  a dreadful  accident  had  happened.  She  got  up 
during  the  night  after  this  accident  for  fome  cool 
drink,  felt  herfelf  extremely  giddy,  was  obliged  to 
fupport  herfelf  by  a chefl  of  drawers  which  flood  by 
her  bedfide,  and  went  to  bed  again  immediately.  On 
the  evening  of  the  fecond  day  fhe  got  out  of  bed,  made 
tea  as  ufual,  was  oytt  of  bed  during  the  evening,  had 
no  complaint,  except  the  continual  ficknefs,  flight  pain 
of  the  head,  and  giddinefs  flill  flighter.  That  night 
Ihe  expired.  Her  piilfe  all  along  had  beat  low  and 
weak,  and  never  more  than  6 o in  the  minute. 

When  I was  brought  to  open  the  body,  1 heard 
nothing  of  the  pain  of  her  head,  though  it  was  fixed 
and  conflant,  and  without  that  nothing  could  be  more 
puzzling  than  this  combination  of  circumftances,  Firft, 
the  hidden  flipping  of  her  foot,  and  the  inceffant  fick- 
nefs which  enfued,  fuggefted  the  idea  of  hernia  5 but 
no  fuch  fecret  was  known  among  her  relations ; and 
upon  opening  the  abdomen,  no  hernia  was  found, 
neither  open  nor  concealed,  as  in  the  thyroid  hole. 

Next  we  were  informed  of  a palpitation,  which  had 
been  ufual  with  her..  It  appeared  that  Hie  had  com- 
plained chiefly  about  the  period  of  her  firft  menftrua- 
tion,  and  fome  years  before  her  marriage.  It  feemed 

to 
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to  be  hyfterical  merely ; but  upon  opening  the  thorax, 
we  found  the  heart  wonderfully  enlarged  and  crammed 
with  a dark  and  gromous  blood. 

But  next  a new  fcene  opened  upon  us ; and  this 
enlargement  of  the  heart  appeared  to  arife  like  that 
of  the  liver,  which  fo  often  accompanies  fra&ured 
fkuli,  from  the  languid  adtion  of  the  heart  and  torpor 
of  all  the  fyftem  in  thofe  who  lie  even  for  a few  days 
comatofe. 

Now,  for  the  firft  time,  I was  informed  that  the 
fhock  of  flipping  her  foot  had  caufed  a hidden  pain  of 
the  head ; that  it  was  pointed,  confined  to  one  fingle 
fpot,  incefiant,  accompanied  with  perpetual  vomiting 
or  defire  t©  vomit,  and  with  giddinefs  during  the  night. 

Upon  opening  the  head,  I found  the  dura  mater  of 
a mod  fingular  appearance ; livid,  or  rather  like  the 
gizzard  of  a fowl,  with  green  and  changing  colours. 
Having  cut  it  open  the  pia  mater  appeared  like  red 
currant  jelly,  with  frelh  coagulated  blood  fo  firmly 
attached  to  it,  that  it  feemed  as  if  driven  into  its  very 
fubftance  and  incorporated  with  it.  Upon  cutting 
and  tearing  open  the  pia  mater,  each  convolution  of 
the  brain  was  furrounded  and  feparated  from  that  next 
it  by  coagulated  blood.  Upon  cutting  into  the  ven- 
tricles of  the  brain,  that  of  the  right  fide  was  found  to 
contain  four  ounces  of  entire  and  coagulated  blood  | 
the  cavity  at  firft  view  was  like  opening  a.  ventricle  of 
the  heart ; the  blood,  very  dark  and  firmly  coagulated^ 
was  forced  out  by  the  preffure  of  the  furrounding 
parts ; the  coagulum  became  gradually  firmer  and 
whiter,  till  it  turned  to  a very  firm  ftpngy  clot,  which 
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ftuck  in  the  mouth  of  the  middle  artery  of  the  brain* 
Being  carefully  examined,  it  was  found  to  be  flicking 
firm  in  the  mouth  of  the  artery  which  had  burfl,  as 
if  by  the  feparation  of  two  of  its  rings.  The  blood, 
which  thus  filled  the  right  ventricle,  had  alfo  made 
its  way  down  in  prodigious  quantity  into  the  third 
and  fourth  ventricles,  quite  into  the  occipital  hole  \ 
but  the  oppofite  ventricle  of  the  fame  fide  it  had  not 
filled. 

The  quantity  of  blood  afeending  to  the  head  is  ex- 
ceedingly great ; its  free  circulation  in  all  the  arteries 
is  perfectly  fecured  ; and  the  plan  of  its  diflribution  is 
extremely  fimple,  for  the  carotid  entering  by  the  os 
petrofum  gives  three  branches.  Firft,  A branch  which 
unites  the  two  carotids  with  the  two  vertebrals,  and 
forms  the  fore  part  of  the  circle  of  Willis.  Secondly, 
It  gives  an  artery  to  the  great  middle  lobe,  whence  it  is 
named  the  great  middle  artery  of  the  brain.  Thirdly, 
An  artery  which  is  named  anterior  cerebri,  as  belong- 
ing to  the  fore  part  of  the  brain.  But  the  verte- 
bral, as  it  arifes  through  the  occipital  hole,  lies  upon 
the  cerebellum,  and  fupplies  all  the  cerebellum,  and 
alfo  the  back  part  of  the  brain.  One  branch  goes  to 
the  back  part  of  the  cerebellum,  another  to  the  fore 
part  of  the  cerebullum,  a third  branch  goes  to  the 
back  part  of  the  brain ; and  thus  there  is  formed 
betwixt  the  carotid  and  the  vertebral,  by  means  of  the 
great  inofculation  of  the  circle  of  Willis,  one  great 
fet  of  veffels ; which  fhould  firft  of  all  be  deferibed 
free  from  all  the  interruptions  of  trivial  arteries,  which 
go  off  from  point  to  point,  but  of  which  the  deftina- 
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tions  cannot  be  Important,  which  are  hardly  known* 
which  do  not  go  in  any  two  fubjefts  the  fame  way. 


OF  THE  INTERNAL  CAROTID  ARTERY. 

The  internal  carotid  artery  leaves  the  external 
carotid  at  the  angle  of  the  jaw:  it  is  fo  inclined  to 
contortions,  that  at  this  point  it  even  bulges,  and  feems 
the  outermoft  of  the  two.  In  mounting  along  the 
neck,  it  is  tied  by  cellular  fubftance  to  the  fore  part  of 
the  re&us  or  ftraight  mufcle  of  the  neck,  and  it  is 
alfo  connected  with  the  par  vagum  and  intercoftal 
nerve  ; the  ganglion  of  the  intercoftal,  or  fympathetic 
nerve,  lies  by  its  fide  ; the  nerve,  before  it  forms  this 
ganglion,  comes  down  fmal!  and  thread-like  through 
the  fame  canal  by  which  the  carotid  paffes  into  the 
fkuli. 

The  contortions  of  the  carotid  are  great,  both  before 
and  after  its  paflage  through  the  bony  canal ; but 
within  the  canal  it  is  forced  to  particular  and  fuccef- 
five  bendings,  fuch  as  indicate  plainly  fome  defign  of 
Nature;  for  the  canal  for  the  artery  is  long  and  tortu- 
ous, while  the  nerves  and  veins  pafs  through  plain  and 
Ample  holes.  When  the  carotid  firft  prefents  itfelf  to 
enter  the  fkuli,  it  is  curved,  and  is  a little  behind  its 
hole ; it  bends  forwards  and  inwards  a little,  and  fo 
enters  the  canal ; in  entering  the  canal  it  rifes  aimed 
perpendicularly  upwards,  but  foon  bends  forwards 
again,  lying,  as  it  were,  upon  the  floor  of  the  canal  5 
then  it  bends  again  upwards  and  forwards,  to  emerge 
from  the  canal ; by  which  turn  the  portion  of  the 
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artery  which  is  engaged  in  the  canal  has  the  form  of  m 
Italic  Even  after  it  gets  into  the  fkull,  it  mu  ft 
ftill  bend  once  more  fidewife  and  forwards,  as  if  to 
meet  its  fellow,  and  to  get  to  the  fide  of  the  fella 
turcica ; then  it  goes  diredtiy  forwards  till  it  touches 
the  anterior  clynoid  procefs  ; and  then  doubling  back, 
or  returning  upon  itfelf,  it  rifes  perpendicularly ; and 
fo  perpendicular  is  this  laft  turn,  that  when  cut 
acrofs,  the  mouth  of  the  artery  gapes  perpendicularly 
upwards : here  it  begins  to  give  its  branches  to  the 
brain. 

It  is  by  the  fide  of  the  fell  turcica  that  the 
cavernous  sinus  furrounds  the  artery.  This  fmus  is 
formed  by  the  two  plates  or  lamellae  of  the  dura  mater, 
parting  from  each  other,  and  leaving  an  interface  full 
of  cells,  like  thofe  of  the  penis  or  of  the  placenta.  It  is 
filled  with  blood,  by  communication  with  feveral  of 
the  fmaller  finufes  or  veins  about  the  bafis  of  the  brain ; 
the  ophthalmic  veins  bring  into  it  the  blood  from  the 
eye  ; four  or  five  fmall  veins  defending  from  the  folia 
Sylvii  bring  blood  into  it  from  the  middle  parts  of  the 
brain;  the  finufes  of  the  os  petrofum  (both  on  its  upper 
and  lower  grooves)  open  into  it,  one  high,  another 
lower  down,  and  that  circular  fmus  or  vein  which  fur- 
rounds  the  root  of  the  optic  nerves  opens  into  it  from 
either  fide.  All  this  blood  is  poured  into  the  cells, 
bathes  the  carotid  artery  which  lies  naked  in  it ; and 
by  the  fide  of  the  carotid  artery  lies  alfo  that  fmall 
nerve  of  the  fixth  pair  which  begins  the  great  inter* 
coftal  nerve,  naked  in  the  blood ; it  is  tinged  by  the 
blood,  and  its  branches  retain  the  tinge  fome  way 
down  the  neck. 
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VeuiTens  firft  difcovered  this  curious  'ftru&ure ; 
Ridley  denied  it,  and  Haller  at  laft  in  his  turn  con- 
firmed it.  VeuiTens  believed  that  the  finus  which 
depofited  this  blood  conveyed  it  away  again.  Haller 
fays  that  this  is  the  peculiar  office  of  that  vein  which 
accompanies  the  carotid  artery,  and  which  is  named 
the  vena  fodalis  arteriac  carotidis.  It  was  once  fuppofed 
that  certain  fmall  arteries  opened  alfo  into  the  finus  \ 
but  it  has  neither  arteries,  nor  pulfation. 

Thus  we  trace  the  carotid  through  its  canal,  through 
the  cavernous  finus,  up  to  the  fide  of,  the  fella  turcica, 
and  about  to  enter  the  brain,  to  give  off  the  arteries 
of  the  brain.  But  before  we  defcribe  thefe,  it  will  be 
eafy  to  count  ffiortly  thofe  little  twigs  which  it  gives 
off  in  the  canal  and  in  the  finus. 

The  carotid  artery  feldom  gives  out  arteries  before 
it  enters  the  fkull ; it  is  a lufus  nature,  when  it  does 
happen  that  the  occipital  or  pharyngeal  arteries  come 
off  from  it. 

The  fir  ft  twig,  which  in  any  cafe  it  gives  off,  is 
fometimes  a fmall  artery,  which  returns  downwards 
along  with  the  upper  moxillary  nerve*  ; next  a fmall 
twig,  accompanied  by  a branch  from  the  meningeal  ar- 
tery, goes  into  the  tympanum  by  way  of  the  aquss  duc- 
tus Fallopii  \ and  next,  while  the  artery  is  within  the 
finus  carvernofus,  it  gives  out  two  little  branches,  the 
one  forwards  the  other  backwards,  named  arteries 
of  the  receptaculum. 

5.  The  little  artery  which  goes  backwards  from  the 
fmus  or  receptaculum  goes  chiefly  to  that  part  of  tha 
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The  fecond  branch  of  the  5th  pair. 
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dura  mater  which  covers  the  pofterior  clynoid  pro 
cefs,  and  which  covers  the  cuneiform  procefs  of  the 
occipital  bone  ; it  gives  twigs  to  the  4th,  5th,  and 
6th  pair  of  nerves  and  to  the  pituitary  gland  ; in 
ihort,  to  all  the  parts  at  the  back  of  the  felia  turcica  ; 
it  ends  in  modulations  with  thofe  twigs  of  the  verte- 
bral artery,  which  come  off  from  the  vertebral  before 
it  enters  the  fkull. 

•2.  The  little  artery  which  comes  out  from  the  recep- 
taculum  to  go  forwards,  arifes  where  the  carotid  is 
croffed  by  the  6th  pair,  miffaken  for  a nerve  by  thofe 
who  fuppofe  that  the  intercoflal  arifes  from  a branch 
of  the  5th  pair.  The  diftribution  of  this  little  artery 
is  nearly  the  fame  with  that  of  the  firfl,  for  it  belongs 
to  the  3d,  4th,  and  5th  pairs  of  nerves  and  to  the  pi- 
tuitary gland. 

The  carotid  having  rifen  to  the  anterior  clynoid 
procefs,  gives  out  there  a fmall  artery,  no  bigger  than 
a crow-quill,  which  enters  diredly  into  the  orbitary 
hole,  accompanies  the  optic  nerve  into  the  eye,  fur- 
nifties  the  eye,  the  eyelids,  the  mufcles,  and  the  la- 
chrymal gland,  and  fends  out  branches  upon  the  fore- 
head, viz.  the  frontal  arteries  in  which  it  ends.  This 
is  a fiiort  hiftory  of  the  ophthalmic  artery;  which, 
as  it  furnifhes  all  the  arteries  of  the  eye,  mull  be  de« 
fcribed  apart. 


DIVISION  OF  THE  INTERNAL  CAROTID* 

The  carotid,  now  about  to  enter  into  the  brain, 
divides  at  the  fella  turcica  into  three  arteries;  one 

to 


OF  THE  BRAIH. 


id  the  fore  lobe,  another  to  the  middle  lobe,  and  a 
third  to  form  the  circle  of  Willis.  Thefe  arteries  are 
ufually  fo  numbered  that  the  communicating  branch 
is  firff  defcribed,  next  the  anterior  artery  of  the 
brain,  and  laftly  the  middle  artery  of  the  brain.  But 
of  this  arrangement  no  one  who  is  accuftomed  to  ob- 
ferve  the  courfe  of  this  artery  can  entirely  approve  ; for 
when  the  carotid  rifes  from  the  fide  of  the  fella  turcica, 
it  divides  into  its  three  branches  ail  at  once,  in  a tripod* 
like  form  : the  middle  branch  of  the  tripod  is  largeft  £ 
the  next,  which  goes  forwards  to  the  fore  lobe  of  the 
brain,  is  fmaller  ; the  third,  which  is  the  communica- 
ting branch,  going  backwards  to  unite  with  the  verte* 
bral  artery  and  form  the  circle  of  Willis,  is  the  fmalleft 
of  all.  The  middle  artery  of  the  brain  then  is,  from 
its  great  fize,  to  be  regarded  as  the  trunk, 

\ 
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I.  ARTERIA  MEDIA  CEREBRI* 

The  middle  lobe  of  the  brain  is  feparated  from 
the  anterior  lobe  by  a very  deep  fulcus  or  furrow, 
which  is  named  fissura  sylvii.  This  fiffura  Sylvii  is 
formed  by  the  tranfverfe  procefs  of  the  fphenoid  bone, 
or,  in  other  words,  by  that  very  fharp  line  which  runs 
out  laterally  from  each  of  the  clinoid  proceffes,  and 
which  parts  the  fore  lobe,  which  lies  in  the  (hallow 
part  of  the  fkull  upon  the  orbitary  proceffes  of  the 
frontal  bone,  from  the  middle  lobe,  which  is  the 
largeff  of  all,  and  lies  in  the  deepeff  part  of  the  fkull 
behind  the  clynoid  proceffes.  The  middle  artery  of 
the  brain  having  rifen  from  the  fide  of  the  fella  tur- 
cica, runs  ftraight  along  this  foffa  Sylvii,  and  is  really 
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the  continued  trunk  of  the  carotid ; it  is  larger  than 
the  artery  at  the  wrifl ; it  goes  dire&ly  outwards,  viz. 
towards  the  temple ; it  runs  along  the  foffa  Sylvii,  and 
is  lodged  deep  in  that  cleft*,  where  it  lies  deep,  it 
divides  into  two  great  branches,  one  deep  and  one 
fuperficial ; it  gives  fome  branches  to  the  anterior 
lobe,  but  it  is  chiefly  limited  to  the  middle  lobe  of  the 
brain  ; its  branches  to  the  poflerior  lobe,  or  modula- 
tions with  any  branches  of  the  bafilar  artery,  are  com* 
paratively  few. 

Thus  the  artery  ends  by  palling  into  the  fubftance 
of  the  brain.  But  nearer  the  fella  turcica  and  before 
it  enters  into  the  foffa  Sylvii,  it  gives  fome  fmall  and 
delicate  arteries;  the  confideration  of  which  feems 
to  be  unimportant  at  -firfl  view,  but  which  is  really 
ufeful  in  explaining  the  anatomy  of  the  brain.  It 
gives  fmall  twigs  to  the  pituitary  gland,  to  the  optic 
nerve,  to  the  tentorium,  and  efpecially  to  the  pia  ma- 
ter covering  the  bafis  of  the  brain.  Among  thefe 
fmall  twigs  certain  fets  of  arteries  make  a very  did  in- 
guifhed  figure. 

1.  There  is  one  fmall  artery  which  runs  up  into 
the  anterior  horn  of  the  lateral  ventricle,  and  forms 
that  great  plexus  which  lies  along  the  floor  of  the  ven- 
tricle, named  plexus  choroides.  This,  then,  is  the 

ARTERY  of  the  CHOROID  PLEXUS.  1 

2.  There  is  a fet  of  arteries,  of  confiderable  num- 
ber, but  varying  in  refped  of  number,  fmall  as  few- 
mg  threads,  which  inofculate  repeatedly  with  each 
other,  and  which  are  fcattered  widely  and  beautifully 
over  the  crura  cerebri  and  bafis  of  the  brain,  forming 
in  the  pia  mater  a plexus  or  web  of  veffels.  This  part 

of 
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of  the  pia  mater  is  named  velum  from  its  beauty  and 
delicacy  ; and  this  is  what  Wepfer,  among  other  older 
authors,  confidered  as  a fpecies  at  lead  of  the  rete 
mirabile  : but  that  name  implies  a peculiar  office,  as 
in  beads,  which  this  delicate  net-work  of  veffels  can- 
not have. 

2.  ARTERIA  ANTERIOR  CEREBRI. 

The  fore  artery  of  the  brain  comes  off  from  the 
middle  artery  at  right  angles  nearly ; for  the  great  or 
middle  artery  runs  dire&dy  outwards  towards  the 
temple,  while  this  fecond  artery  runs  dire&ly  for- 
wards along  the  fore  lobe  of  the  brain.  It  is  named 
fometimes  the  artery  of  the  corpus  caliofum,  becaufe 
that  of  two  great  branches  into  which  it  is  divided 
one  goes  to  that  part  of  the  brain.  The  corpus  cal- 
iofum (a  mod  abfurd  name  for  any  part  of  the  brain) 
is  the  white  and  medullary  fubdance  where  the  two 
hemifpheres  of  the  brain  are  joined;  and  upon  fepa- 
rating  the  two  hemifpheres  with  the  fingers,  the 
corpus  caliofum  is  feen  like  a large  white  arch, 
and  the  artery  of  the  corpus  caliofum  is  feen  alfo 
arching  over  its  furface. 

The  anatomy  of  the  arteria  anterior  cerebri  may  there- 
fore be  explained  thus : Fird  it  goes  off  at  right  an- 
cries  from  the  middle  artery  of  the  brain,  which  is  to 
be  confidered  as  the  trunk,  and  there  it  often  gives 
fmall  twigs  to  the  olfactory  and  optic  nerves:  next 
the  two  anterior  arteries  of  each  fide,  while  they 
go  forwards  as  if  towards  the  criha  g.illi,  bend  a 
little  towards  each  other ; they  almod  meet,  but 
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do  not  abfolutely  touch  ; they  form  a communication 
with  each  other,  which  of  courfe  is  exceedingly 
ihort,  but  pretty  large.  It  is  this  fhort  communication 
which  completes  the  circle  of  Willis  at  its  fore  part. 

This  crofs  communication  betwixt  the  arteries  of  the 

* 

oppofite  Tides  palfes  juft  before  the  fella  turcica  and 
pituitary 'gland,  and  exactly  in  the  middle  it  fends  off 
an  artery,  which  goes  down  into  the  third  ventricle*, 
and  gives  branches  to  the  fore  part  of  the  fornix  and 
to  the  feptum  lucidum. 

After  this  communication,  both  arteries  rife,  with 
a large  fweep  along  the  flat  furface  of  that  deep  di- 
yifion  which  the  falx  makes  betwixt  the  two  hemi- 
fpheres  of  the  brain ; there  each  divides  into  its  two 
great  branches ; one  attaches  itfejf  to  the  corpus  cal- 
lofum,  or  that  arch  which  we  fee  upon  holding  apart 
the  two  hemifpheres  ; it  arches  along  with  the  corpus 
callofum  fo  as  to  defcribe  a femicircle  ; it  is  the  larger 
of  the  two  branches  ; it  is  named  arteria  corporis 
callosi  : the  other  branch  keeps  upon  the  flat  fur- 
face  of  the  brain,  where  the  one  hemifphere  lies  flat 
upon  the  other,  and  it  rifes  in  a beautiful  arch  within 
the  pla  mater,  dividing  into  beautiful  and  very  mi- 
nute ramifications  before  it  enters  actually  into  the 
fubffance  of  the  brain, 

Thefe  two  great  branches  of  the  anterior  artery  are 
well  diftinguiftied  by  Wepfer  by  the  names  of  arteria 
profunda  and  arteria  fublimis  (the  deep  and  fuper- 
ficial  of  the  anterior  artery),  as  there  is  a deep  and  a 
fuperficial  branch  of  the  middle  artery.  The  arch  of 
the  arteria  anterior  cerebri  overhangs  in  a manner 
that  of  the  artery  of  the  corpus  callofum,  and  both  of 

^ then} 
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them  inofculate  under  the  falx  with  the  arteries  of  the 
oppofite  fide. 

3.  ARTERIA  COMMUNICANS. 

The  communicating  artery  goes  as  diredHy 
backwards  from  the  middle  artery  as  the  anterior  ar- 
tery goes  forwards.  It  is  final  1,  proceeds  backwards, 
and  a little  inwards  ; it  goes  round  the  Tides  of  the 
corpora  mamiliaria,  and  is  about  a quarter  of  an  inch 
in  length  before  it  meets  the  vertebral  artery  ; and 
though  it  does  give  off  fmall  twigs,  as  to  the  infundi- 
bulum, to  the  optic  nerve,  to  the  crura  cerebri,  and 
efpecially  one  of  greater  fize,  to  the  choroid  plexus;  yet 
all  thefe  are  trivial  arteries,  fuch  as  every  trunk  at  the 
bafis  of  the  brain  gives  off.  It  is  not  its  twigs  that  are 
to  be  obferved,  but  itfelf  only  that  is  important,  as 
forming  one  of  the  largefl  and  mod:  important  modu- 
lations of  the  body.  It  unites  the  middle  artery  of  the 
brain,  which  is  the  trunk  of  the  carotid,  v/ith  the 
poflerior  artery  of  the  brain,  which  is  the  fir  ft  and 
greatefl  branch  of  the  vertebral  artery. 

This  anaftomofis  is  the  circle  of  Willis,  too  re- 
markable not  to  have  been  very  long  obferved ; it 
was  drawn  by  Veflingius  and  by  Cafferius ; it  is  but 
ill  reprefented  by  Bidloo  and  by  Cowper ; it  is  not 
a circle,  but  is  right  lined,  and  of  courfe  angular:  it 
is  of  very  unequal  fize  ; in  one  body  it  is  large,  in 
another  fmaller,  often  even  in  the  fame  body;  it  is 
irregular,  the  one  fide  being  large  and  the  other 
fmall. 

This  modulation  brings  us  round  to  the  firft  of  the 
vertebral  arteries,  viz.  the  arteria  posterior  cere- 
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bri  j for  the  vertebral  artery  gives  two  arteries  to  tht 
cerebellum,  and  one  to  the  back  part  of  the  braim 
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The  vertebral  artery,  though  but  the  fecondary  ar- 
tery of  the  head,  is  a principal  one  of  the  brain,  and 
conveys  a very  great  proportion  of  blood  j and  its 
turnings  and  windings  before  it  enters  the  ikull  are 
a n, nil  as  particular  as  thofe  of  the  carotid  itfelE 
The  vertebral  is  among  the  fir  ft  branches  of  the  axil- 


!:.r  ■ artery,  and  comes  off  from  it  where  it  lies  acrofs 
root  of  the  neck.  The  two  lower  ganglions  of 


u 


L 
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the  iytnpathetic  nerves  He  over  it,  and  their  threads 
fur  round  its  trunk,  making  curious  net-works  round 
it  The  artery  then  enters  into  the  canal  prepared 
for  it  in  the  tranfverfe  proceffes  of  the  vertebra,  com- 
monly getting  in  by  the  6th  vertebra  : but  in  this  it 
is  irregular,  fometimes  entering  into  the  yth  or  low- 
eft  ; and  it  has  been  feen  entering  into  the  upper- 
moil  hole  but  one.  In  this  canal  it  afcends  in  a di- 

: . ; t ■ • f . : 

re£t  line  frorfi  the  bottom  of  the  neck  to  the  top  $ but 
like  the  carotid  it  makes  great  contortions  before  it 
enters  the  ikull ; for  when  it  has  reached  the  fecond 
vertebra,  its  tranfverfe  procefs  being  rather  longer 
than  thofe  of  the  lower  vertebras,  the  artery  is  forced 
to  incline  outwards  $ and  the  tranfverfe  procefs  of  the 
;atlas  or  fir  ft  vertebra  being  Hill  much  longer,  the  ar- 
tery in  paffmg  through  it  is  carried  ft  ill  farther  out- 
wards i 
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wards ; it  is  forced  to  make  a very  fudden  turn,  and 
is  quite  expofed.  When  the  artery  has  paffed  through 
the  tranfverfe  procefs  of  the  atlas,  it  makes  another 
very  fudden  turn,  lies  flat  upon  the  circle  of  that  ver- 
tebra, fo  as  to  make  a large  hollownefs  or  groove  up- 
on the  bone,  and  then  it  enters  the  foramen  magnum 
by  riling  in  a perpendicular  dire&ion  ; and  then  again 
it  bends  and  inclines  forwards,  laying  flat  along 
the  cuneiform  procefs  of  the  occipital  bone,  where  it 
foon  meets  its  fellow,  and  the  two  uniting  form  the 
bafilar  artery® 

This  bafilar  artery  lies,  with  regard  to  the  bone,  up- 
on the  cuneiform  procefs  of  the  os  occipitis,  and  runs 
along  it  from  the  foramen  magnum  to  the  felia  tur- 
cica : with  regard  to  the  brain,  it  lies  upon  that  great 
tubercle  which  is  named  the  tuber  annulare  or  pons 
Varolii ; as  it  lies  upon  the  tuber  annulare,  it  marks  it 
with  a large  furrow  ; and  as  it  goes  along  in  one 
great  trunk,  it  gives  out  from  each  fide  little  arteries, 
which  belong  to  this  tuber  annulare.  Thefe  alfo  make 
fmailer  furrows  on  it  furface. 


The  vertebral  artery  has,  like  the  carotid,  its  three 
great  branches. 

p 

X.  ARTERIA  CEREBELLX  POSTERIOR. 

The  posterior  artery,  or  lower  artery  of  the 
cerebellum,  is  fmall  and  not  regular.  It  comes  off 
from  the  bafilar  artery  either  immediately  after  the 
union  of  the  vertebrate,  or  from  the  vertebral  artery 

immediately 
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immediately  before  the  union.  It  is  often  fmaller  on 
one  fide  than  on  the  other,  and  fornetimes  it  is  want- 
ing  on  one  fide.  It  moves  downwards  in  a fort  of  re- 
trograde courfe  betwixt  the  acceffory  nerve  of  Willis 
and  the  group  of  fibres  which  form  the  eighth  pair, 
and  dives  in  betwixt  the  cerebellum  and  the  medulla 
oblongata.  Its  larger  branches  fpread  out  upon  the 
pia  mater,  and  then  enter  into  the  medullary  fubftance. 
They  belong  to  the  cerebellum,  to  the  fpinal  marrow, 
and  fome  of  them  to  the  pons  Varolii.  But  there  are 
alfo  fmaller  and  particular  twigs,  as  twigs  to  the  eighth 
and  ninth  pairs  of  nerves : one  alfo  which  enters  into 
the  fourth  ventricle,  to  form  a fort  of  velum  or  cho« 
roid  plexus  there  : and  as  this  poflerior  artery  winds 
downwards  under  the  cerebellum,  it  gives  many 
branches  about  the  vermis,  and  fmall  twigs  which  run 
betwixt  the  lower  point  of  the  pons  Varolii  and  the 
pyramidal  bodies. 

Next  the  arteria  basilaris  proceeds  forwards 
along  the  pons  Varolii  in  one  great  trunk : now  the 
pons  Varolii  is  juft  the  tuberofity  produced  by  the  crura 
cerebri  and  cerebelli,  meeting  and  uniting  to  form  the 
fpinal  marrow.  The  corpora  olivaria  and  pyramida- 
lia  are  juft  two  bulgings  at  the  root  of  the  fpinal  mar- 
row ; and  as  every  great  artery,  whatever  its  deftina- 
tian  may  be,  gives  twigs  to  thofe  parts  which  it  paffes 
over,  fo  does  the  bafilar  artery  ; giving  twigs  firft  to 
the  corpora  olivaria  and  pyramidalia,  next  to  the  cru- 
ra cerebelli  and  to  the  crura  cerebri ; and  as  it  runs 
^long  the  pons  Varolii  it  diftributes  little  arteries  to  it 
from  right  to  left.  Thefe  little  arteries  alfo  mark  the 
fides  of  the  pons  with  fmall  furrows,  which  are  feen 

when 
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when  the  arteries  are  differed  away.  One  of  theie 
tranfverfe  arteries,  longer  than  the  reft,  looks  like  ano- 
ther pofterior  cerebri.  It  goes  to  the  feventh  pair,  or 
auditory  nerve,  in  the  following  way  : The  feventh 
pair  of  nerves  proceeds  from  the  back  part  of  the  pons 
Yarolii ; ^pd  as  it  goes  forwards,  the  two  nerves  which 
it  confifts  of,  viz.  the  portio  dura  and  the  portio  mob 
lis,  are  feparated  from  each  other  by  a fmall  and  very 
beatiful  artery  which  fhoots  in  betwixt  them,  and  en- 
ters along  with  them  into  the  ear.  The  bafilar  artery 
alfo  gives  twigs  to  the  fifth  and  fixth  pairs  of  nerves, 
which  arife  from  the  fore  part  of  the  pons,  as  the  fe- 
venth pair  arifes  from  behind. 

Arrived  at  the  fore  part  of  the  pons  Varo.lii,  the 
vertebral  artery  gives  off  almoft  at  one  point  four  great 
arteries,  two  to  the  right  hand  and  two  to  the  left, 
Thefe  are  the  anterior  cerebelli  and  the  pofterior 
rebri, 


2.  ANTERIOR  CEREBELLI, 

The  anterior  artery  of  the  cerebellum,  or  the 
upper  artery  as  it  is  called,  goes  off  at  right  angles 
from  the  bafilar  artery,  and  bends  round  the  crura  ce- 
rebri to  get  to  the  cerebellum.  It  gives  its  branches 
firft  to  the  crura  cerebelli,  to  the  cerebellum,  and  to 
the  vermis.  Secondly,  There  is  a greater  artery  go- 
ing over  all  the  upper  part  of  the  cerebellum,  (where 
it  lies  under  the  brain),  and  alfo  another  which  keeps 
clofer  to  the  brain  than  to  the  cerebellum,  branches 
over  that  velum  or  delicate  part  of  the  pia  mater  which 

is  interpofed  betwixt  the  cerebellum  and  brain  ; and 

♦ 

going 
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going  along  it  fupplies  the  crura  cerebri,  and  arrives 
at  laft  at  the  place  of  the  nates,  teftes,  and  pineal  gland, 
and  attaches  itfelf  to  them.  Some  of  the  twigs  go 
down  into  the  fourth  ventricle. 

ARTERIA  POSTERIOR  CEREBRI. 

The  posterior  artery  of  the  brain  goes  off  im- 
mediately after  this,  is  like  it,  runs  parallel  with  it, 
is  larger,  goes  to  the  pofterior  lobe  of  the  brain,  and 
receives  near  its  root  the  communicating  artery  from 
the  carotid,  which  forms  the  circle  of  Willis.  Where 
this  pofterior  cerebri  and  the  anterior  cerebelli  run  pa- 
rallel with  each  other,  the  third  pair  of  nerves  rifes 
betwixt  them.  The  pofterior  cerebri  fir  ft  gives  a fmall 
twig  on  either  fide  to  the  bottom  of  the  third  ventricle, 
which  runs  fo  far  forwards  as  to  give  branches  to  the 
thalami,  centrum  gerninum,  infundibulum,  and  to  the 
crura  fornicis.  Then  the  main  artery  bending  like 
that  laft  defcribed  round  the  crura  cerebri,  and  paffing 
deep  into  the  great  divifion  betwixt  the  cerebellum 
and  brain,  arches  upwards  towards  the  back  lobes 
of  the  brain  ; but  before  it  arrives  there,  it  gives  firft: 

fmall  twigs  to  the  crura  cerebri,  and  then  another  nota- 

\ 

ble  artery  (though  fmall)  deftined  for  the  internal  fur- 

faces  of  the  ventricles.  This  is  a chief  artery  of  the  cho- 
* •* 

roid  plexus  ; it  enters  the  lateral  ventricle  by  the  pof» 
tenor  horn  ; goes  along  with  the  cornu  amonis  : helps 
to  form  the  choroid  plexus  ; inofculates,  of  courfe, 
with  the  choroid  arteries  from  the  carotid ; and  twigs 
alfo  go  from  this  artery  to  the  nates,  teftes,  and  pineal 
gland,  or  in  other  words,  to  the  velum  which  fepan 

rates 
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rates  the  cerebellum  from  the  brain,  which  clofes  the 
ventricle  behind,  and  which  covers  the  pineal  gland, 
and  is  a membrane  or  velum  to  it  alfo  ; the  pineal 
gland,  nates,  and  teftes,  beirtg  fituated  neither  in  any 
of  the  ventricles,  nor  on  the  furface  of  the  brain,  but 
betwixt  the  furfaces  of  the  brain  and  cerebellum, 
where  the  one  lies  upon  the  other. 

After  this  fecond  branch  to  the  internal  furfaces, 
the  great  trunk  of  the  pofterior  cerebri  branches  pro- 
fufely  like  a tree  all  over  the  back  part  of  the  brain, 
inofcuiating  forwards  with  the  middle  artery  of  the 
brain,  and  alio  with  tbs  artery  of  the  corpus  cal- 
lofurn. 

Thus  is  the  whole  brain  fupplied  with  blood  ; and 
next  in,  order  come  the  arteries  of  the  fpinal  marrow. 


§.  2.  OF  THE  ARTERIES  OR  THE  SPINAL  MARROW*. 

- i 

I have  mentioned  none  of  thofe  fmaller  arteries 
which,  the  vertebral  gives  off  before  entering  the  fkull, 
becaufe  being  deftined  chiefly  for  the  fpinal  marrow 
they  belong  to  this  fecond  clafs. 

The  vertebral  artery,  as  it  mounts  along  its  canal  to- 
wards the  head,  gives  at  each  ilep,  or  as  it  pafles  each 
vertebra,  a delicate  twig ; thefe  little  arteries  pafs 
through  the  intervertebral  fpaces,  go  to  the  deeper 

mufcles 
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mufcles  of  the  neck,  and  inofciilate  with  the  thyroid 
and  cervical  arteries*  In  like  manner,  other  final  1 ar- 
teries go  inwards  to  the  fpinai  marrow  at  the  place 
where  each  nerve  comes  out*  They  enter  into  the 
Iheath  of  the  fpinai  marrow,  and  inofculate  with  the 
chief  arteries  of  the  medulla  fpinalis. 

As  the  vertebral  paffes  through  the  atlas,  both 
above  and  below  that  bone  it  gives  out  much  larger 
arteries  to  the  mufcles,  as  to  the  refti,  trachelo^ 
maltoideus,  and  coinplexus,  inofculating  largely  with 
the  occipitai  artery ; often  there  is  at  this  point  one 
large  and  particular  artery  going  out  to  the  back  of 
the  neck. 

Again,  as  the  vertebral  paffes  through  the  oc- 
cipital hole,  it  gives  out  a little  artery,  which  ac- 
companies the  trunk  itfelf  up  through  the  foramen 
magnum,  and  goes  to  that  part  of  the  dura  mater  which 
covers  the  cuneiform  procefs,  and  there  it  inofculates 
with  the  twig  of  the  carotid,  which  enters  along  with 
the  jugular  vein.  This  is  the  pofterior  artery  of  the 
dura  mater. 

Next  come  the  arteries  of  the  fpinai  marrow,  the 
anterior  of  which  comes  out  from  the  trunk  of  the 
vertebral  artery  ; the  polterior  (though  it  alfo  fome- 
times  comes  off  from  the  vertebral  before  the  bafilar 
is  formed)  more  commonly  comes  off  from  the  pofte* 
rior  cerebelli. 

I.  AR.TERJA  ANTERIOR  MEDULLiE  SPINALIS. 

The  anterior  artery  of  the  fpinai  marrow  is  the 
larger  of  the  two.  It  was  difcovered  hrfl;  by  Willis ; it 
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had  been  looked  upon,  till  the  tune  of  Veuffiens,  as  a 
nerve  accompanying  the  fpinal  marrow;  becaufe,  when 
empty  of  blood  and  uninjedtcd,  it  is  white,  and  not 
unlike  a nerve.  This  fpinal  artery  begins  within  the 
ikull  by  two  branches,  which  unite  as  they  proceed 
down  the  fpine.  Thefe  two  branches  arife  one  from 
each  vertebral  artery,  at  the  very  point  where  the  ver- 
tebrals  are  about  to  unite  to  form  the  bafilar  trunk : 
each  artery  paifes  down  its  own  fide  of  the  fpinal 
marrow,  betwixt  the  corpora  olivaria  and  the  corpora 
pyramidalia  ; each  artery,  before  it  leaves  the  ikull, 
gives  twigs  to  the  tuber  annulare,  and  to  the  pyrami- 
dal and  oval  bodies,  for  they  are  the  beginnings  of  the 
fpinal  marrow  ; and  foon  after  emerging  from  the 
ikull  #,  the  two  fpinal  arteries  join  fo  as  to  form  one 
anterior  fpinal  artery.  This  joining  is  ufuaily  at  the 
top  of  the  neck,  or  rather  within  the  ikull,  but  fome- 
nines  fo  low  as  the  laft  vertebra  of  the  back.  Almofl 
always  they  join  within  the  head  or  near  it ; and  the 
anterior  fpinal  artery  which  they  form  defcends  along 
the  fpinal  marrow  in  a furrow  which  it  forms  for  itfelh 
The  peculiar  office  of  this  artery  is  to  fupply  the  fpi- 
nal marrow  and  its  iheath,  which  it  does  by  fend* 
ing  continual  branches  into  the  fubilance  of  the  fpinal 
marrow ; while  other  branches  go  into  the  iheath  it- 
felf,  and  pafs  out  from  the  fpinal  canal  along  with 
thofe  nerves  which  go  out  from  the  fpinal  marrow,  ac- 

* The  artery  which  accompanies  the  ninth  pair  or  lingual  nerve, 
pitcn  comes  from  the  anterior  ipinal  artery. 
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companied  by  little  proceffes  of  the  fheath,  which  arc 
named  proceffi  denticulati. 

But  this  artery,  being  extremely  fmall,  would  be 
foon  exhaufted,  were  it  not  reinforced  with  fmall  ar- 
teries  coming  into  the  fheath  : thefe  pafs  through  the 
vertebral  interftices  into  the  fpinai  canal,  and  are  de- 
rived from  every  artery  that  paffes  near  the  fpine. 
Thus  in  the  neck  the  fpinai  artery  receives  twigs 
from  the  vertebral  arteries,  and  from  the  thyroid  and 
cervical  arteries ; in  the  back  it  receives  twigs  very 
regularly  from  each  of  the  intercoftal  arteries,  and  it 
receives  its  twigs  from  the  lumbar  arteries  when  it  has 
got  down  as  low  as  the  loins. 

But  this  fpinai  artery  which  is  continually  dimi* 
nifhing,  at  lad  fails  in  the  loins  ; and  where  the  cauda 
equina  begins,  viz,  in  the  canal  of  the  os  facrum,  the 
medulla  is  no  longer  fupplied  by  a fpinai  artery,  but  by 
the  fmall  branches  of  the  facral  arteries,  which  enter 
by  the  ten  holes  of  the  facrum. 

Of  thofe  adventitious  branches  which  reinforce  the 
artery  of  the  fpinai  marrow  as  it  defceneb  through  the 
fpine,  each  gives  feveral  other  branches  ; they  give  twigs 
to  the  mufcles  of  the  fpinte,  twigs  to  the  fubftance  of 
the  vertebras  themfelves,  twigs  to  the  fheath  of  the 
fpinai  marrow ; and,  finally,  twigs  which  modulate 
with  the  fpinai  artery,  and  which  fink  into  the  ner- 
vous fubftance  to  nourifh  it. 

Z.  ARTER1A  SPINALIS  POSTERIOR® 

The  posterior  spinal  artery  differs  in  all  efTen*  ' 
tial  points  from  the  anterior  : Firft,  There  are  two 

pofterior 
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pofterior  fpinal  arteries  which  arife,  not  from  the  bahlar 
or  vertebral  arteries  like  the  anterior,  but  ufually 
from  the arteria  anterior  cerebri;  and  they  are  (mailer 
than  the  anterior  fpinal  artery  : Secondly,  Thefe  two 
arteries  give  fmall  twigs  to  the  bottom  of  the  fourth 
ventricle,  and  then  go  round  from  the  fore  to  the  back 
part  of  the  medulla  oblongata ; but  there,  inftead  of 
uniting  like  the  beginnings  of  the  anterior  artery,  they 
continue  feparate,  run  down  the  fpinal  marrow  as  two 
diflindt  arteries,  with  very  frequent  inofculations 
betwixt  them.  This  artery  is  alfo  unlike  the  other  in 
refpeft  of  its  termination,  for  it  difappears  at  the 
fecond  vertebra  of  the  loins.  Its  inofculations  with 
the  arteries  from  without  are  very  free. 


§.  3.  ARTERIES  OF  THE  EYE. 

The  arteries  of  the  eye  come  from  one  branch 
only,  the  ophthalmic  artery,  the  branch  which  the 
carotid,  when  it  touches  the  anterior  clynoid  procefs, 
fends  into  the  orbit  along  with  the  optic  nerve.  But 
fmall  as  this  original  artery  is  (no  bigger  than  a crow- 
quill),  the  fyke m of  arteries  which  arifes  from  it  is 
very  great ; whether  we  confider  their  number,  the 
Irregular  parts  which  they  fupply,  or  the  great  inof- 
culations which  they  form  even  with  the  outward 
arteries  of  the  nofe  and  face. 

Yol.  1L  Y 
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Thefe  are  reafons  for  fetting  this  order  of  arteries 
apart ; and  even  with  all  pofiible  care  in  the  arrange- 
ment, it  is  not  eafy  to  deliver  an  orderly  intelligible 
hiftory  of  this  artery.  The  ophthalmic  artery  fup- 
plies  not  only  the  eye  itfelf,  i.  e.  the  globe,  but  it 
fuppiies  alfo  all  the  apparatus,  if  I may  fo  call  it,  of 
the  eye,  i.  e.  the  mufcles,  the  lachrymal  gland,  the 
eye-lids,  and  even  the  forehead  and  nofe. 

1 ft,  It  fends  a great  branch,  which  leaves  the  oph- 
thalmic artery,  and  takes  its  own  courfe  outwards  and 
upwards  along  the  eye,  to  fupply  the  lachrymal  gland 
where  it  is  exhaufted.  2clly,  The  ophthalmic  fuppiies 
the  eye  itfelf,  both  by  that  artery  which  enters  into 
the  centre  of  the  optic  nerve,  called  arteria  centralis 
retinae,  and  alfo  by  other  arteries  which  are  named 
the  ciliary  arteries ; becaufe  they  go  onwards  to  the 
fore  part  of  the  eye,  where  the  ciliary  circle  is.  3dly, 
The  mufcles  are  fupplied  by  an  artery  which  comes 
from  the  fame  place  nearly  with  thofe  ciliary  arteries. 
4thly,  There  are  two  arteries  which  go  down  through 
holes  in  the  focket  into  the  bones  and  cavities  of  the 
nofe  j and  thefe,  as  they  perforate  chiefly  the  ethmoid 
bone,  are  named  sethmoidal  arteries.  5thly,  and  laftly, 
Thofe  arteries  which  go  out  upon  the  forehead  and 
nofe  are  fo  directly  from  the  trunk  of  the  ophthalmic 
artery,  that  they  mud  be  regarded  as  the  termination 
of  it.  This  is  the  fyftem  of  veffels  which  comes  now 
to  be  defer  ibed,  and  this  is,  perhaps,  the  beft  order 
for  the  defeription. 
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FIRST  ORDER® 


1.  ARTE  RIA  LACHRYMAL  IS  s 


The  lachrymal  artery  is  the  firfh  branch  of  the 
ophthalmic  ; but,  in  order  to  know  its  place  eorre&ly, 
we  mud  hrft  obferve  how  the  ophthalmic  artery  enters 
the  eye.  It  comes  off  from  the  carotid,  where  that 
artery  touches  the  clynoid  procefs ; and  is  fo  clofe 
upon  the  procefs,  that  the  fetting  off  of  the  ophthalmic 
is  almoft  covered  by  that  projection.  It  then  dives 
under  the  optic  nerve,  and  appears  on  the  outer  fide 
of  it ; and  as  the  artery  goes  along  through  the  orbit, 
it  makes  a fpiral  turn  till  it  completely  furrounds  the 
nerve. 

The  lachrymal  artery  goes  off  from  the  ophthalmic 
immediately  after  entering  the  orbit  *,  though  fome- 
times  it  arifes  from  the  artery  of  the  dura  mater  ; and 
then  it  enters  by  the  foramen  lacerum,  which  is  the 
next  opening  to  the  oplic  hole.  It  goes  off  from  the 
ophthalmic  about  two  or  three  lines  after  it  has  entered 
the  focket.  It  goes  ail  along  the  outer  fide  of  the 
orbit,  becaufe  the  lachrymal  gland  lies  in  the  outer 
corner  of  the  eye.  When  it  reaches  the  gland,  it  is 
branched  out  and  entirely  expended  upon  it,  except 
that  it  fends  fome  fmall  twigs  forwards  to  the  eyelid. 

# Sometimes  it  goes  off  one  or  two  lines  before  the  ophthalmic 
enters  the  optic  hole,  fometimes  from  the  middle  of  the  artery. 

y 2 
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Of  thefe  vagrant  branches,  one  twig  goes  to  the 
periofteum  of  the  orbit,  perforates  the  cheek  bone,  and 
fo  gets  into  the  hollow  of  the  temple,  inofculating  with 
the  deep  temporal  artery  ; while  another  little  branch 
goes  to  the  tarfus  of  the  upper  eyelid,  and  another  to 
the  tarfus  of  the  lower  eyeli d,  and  thus  ends  the 
lachrymal  artery. 


' ■ 


SECOND  ORDER 


In  the  fecond  order  are  included  the  arteries  which 
go  to  the  eye  itfelf,  viz.  the  arteria  centralis 
retinje,  and  the  ciliary  arteries;  of  which 
arteries  there  is  none  more  curious  than  the  arteria 
centralis  retinae. 


I.  ARTERIA  CENTRALIS  RETINifi. 


This  artery  is  fo  named  becaufe  it  perforates  the 
optic  nerve,  runs  up  through  its  very  centre  or  axis, 
enters  into  the  cavity  of  the  eye  through  the  very 
centre  of  the  optic  nerve,  and  fpreads  its  branches  all 
over  the  retina.  It  ufually  arifes  from  the  ophthal- 
mic artery,  where  it  turns  in  the  middle  of  the 
orbit  ov^r  the  upper  part  of  the  optic  nerve # ; it 
plunges  into  the  nerve  ; and  this  artery,  or  rather  the 
artery  and  vein,  both  (for  the  vein  accompanies  it), 
make  fo  large  a canal  in  the  centre  of  the  optic  nerve, 

% It  may  be  found  arifing  from  the  ciliary  arteries,  or  foraetimes 
from  the  mufcular. 
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that  it  (lands  quite  open  and  gaping  when  the  nerve 
is  cut  acrofs ; and  was  long  known  to  the  older 
anatomifts  by  the  name  of  porus  opticus,  before  the 
meaning  of  this  orifice  or  hole  was  under  (food. 

When  this  artery  arrives  within  the  eye,  it  branches 
out  mod  beautifully  upon  the  retina.  The  angles 
and  mefhes  which  this  artery  makes  give  the  name  of 
retina  or  net-like  to  the  whole ; for  the  pulpy  part  of 
the  optic  nerve  expands  into  a very  thin  and  delicate 
web  which  refembles  mucus.  This  web  has  all  its 
flrength  from  thefe  branches  of  the  central  artery® 
The  branches  of  the  artery,  and  the  mucus-like  ex- 
panfion  of  the  nerve,  lie  in  two  feparate  layers;  and 
hence  fome  anatomifts  reckon  the  retina  a double 
membrane. 

The  arteria  centralis  having  given  off  fidewife  thefe 
innumerable  branches  to  the  retina,  dill  goes  forwards, 
plunges  through  the  fubftance  of  the  vitreous  humour, 
does  not  flop  till  it  arrives  at  the  back  part  of  the  lens, 
and  is  of  courfe  the  arteria  centralis  oculi,  the 
central  artery  of  the  eye  itfelf.  This  central  artery 
can  no  more  be  feen  in  the  adult  eye  than  the  arte- 
ries of  an  unprepared  bone ; but  by  injecting  the 
fmall  arteries  of  the  eye  of  a fetus,  of  a (link  Calf,  or 
of  any  young  animal,  the  arteria  centralis  oculi  is 
found  to  diftribute  its  branches  in  the  following  way  ; 
As  it  goes  forwards  through  the  centre  of  the  eye- 
ball, it  gives  off  its  delicate  arteries  from  fide  to  fide, 
which  go  along  the  partitions  of  the  vitreous  humour 
(for  the  vitreous  humour  is  divided  everywhere  by 
membranes  into  fmall  honeycomb-like  cells).  Thefe 
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c.rofs  arteries  inofculate  with  thofe  of  the  retina,  and 
are  plainly  the  arteries  which  fecrete  and  fupport  the 
vitreous  humour.  The  central  artery  flops  when  it 
comes  to  the  back  of  the  lens  : it  is  fcattered  in  a 
radiated  form,  as  if  by  the  refinance,  into  a great  many 
branches.  Thefe  branches  go  round  all  the  capfule 
of  the  lens,  and  meet  again  on  its  fore  part ; where, 
uniting  into  one  or  more  finall  arteries,  they  pals 
onwards  into  the  opening  of  the  pupil,  and  help  to 
form  that  membrane  which  in  the  foetus  (huts  out  the 
light,  protects  the  eye,  and  vanifhes  very  gradually. 

So  the  arteria  centralis  retinae  paffes  firft  through 
the  centre  of  the  optic  nerve  ; next  through  the  centre 
of  the  vitreous  humour ; next,  after  going  round 
the  capfule  of  the  lens,  it  paffes  through  the  poflerior 
chamber  of  the  aqueous  humour,  and  terminates  in 
the  centre  of  the  pupil.  But  as  thefe  Iafl  arteries, 
viz.  of  the  pupil,  vanifh  foon  after  birth,  we  may  con- 
fider  the  central  artery  as  ending  in  inofculations 
with  thofe  arteries,  which  coming  upwards  along  the 
{ides  of  the  eye  along  with  the  retina,  form  a ftrong 
circle  of  arteries  at  the  root  of  the  ciliary  procefs. 

• \ ■ 

2..  ARTE RIJE  CILIARES, 

The  ciliary  circle  is  known,  upon  looking  outwardly 
at  the  eye,  by  that  white  line  which  borders  the  iris, 
and  feparates  the  iris  or  coloured  part  of  the  eye  from 
the  white  or  colourlefs  part.  That  circle  marks  the 
place  where  there  is  a great  concourfe  of  arteries.  The 
porpus  ciliare,  or  ciliary  body,  is  the  part  within 

the 
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the  eye  which  lies  flat  upon  the  fore  part  of  the 
vitreous  and  eayihilline  humours,  which  is  like  a 
fecond  iris  behind  the  firfl,  which  is  extremely  vafcu- 
lar,  and  correfponds  with  the  ciliary  circle  without. 
This  corpus  ciliare  is  radiated  (that  is  a confequence 
of  the  peculiar  order  and  arrangement  of  its  vefl'eis, 
which  run  in  rays  from  the  ciliary  circle,  i.  e.  from 
the  circumference  towards  the  centre).  Thefe  radii 
coming  from  the  ciliary  circle  are  called  the  ciliary 
proceffes  ; fo  that  the  ciliary  circle,  corpus  ciliare, 
and  cilLry  proceifes,  are  ail  parts  of  the  fame  vafcu» 
lar  organ.  This  is  the  part  of  the  eye  to  which  all 
thofe  arteries  go  which  are  next  to  be  defcribed. 

1.  Two  arteries  of  confiderable  fize  go  off  from  the 
Tides  of  the  ophthalmic  artery  : thefe  go  along  the  tides 
of  the  optic  nerve  ; they  go  towards  the  ball  of  the  eye  ; 
and  the  one  on  the  outer  fide  of  the  eye  is  named 
external  ciliary  artery,  that  on  the  inner  fide 
of  the  optic  nerve  is  named  the  internal  ciliary. 

2.  Thefe  two  divide  themfelves  again  into  two  fub*» 
ordinate  branches : one  of  them  as  foon  as  it  touches 
the  eye,  that  is,  juft  beyond  the  implantation  of  the 
optic  nerve,  enters  its  fubftance,  and  is  fpread  out  on 
its  choroid  coat  in  a great  number  of  branches,  which 
are  named  ciliares  breves,  the  fhort  ciliary  arte® 
ries  : the  other  goes  further  forward  upon  the  eye 
before  it  enters,  and  even  after  it  enters  it  ftill  goes 
forwards  to  the  very  fore  part  of  the  eye  before  it 
divides ; hence  named  ciliares  long  ax 

3.  The  anterior  ciliary  arteries  are  fome 
fmall  and  uncertain  branches,  which  come  fometimes 
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from  one  fouree,  fometimes  from  another,  but  moft 
commonly  from  the  mufcular  branches ; and  they  go 
along  with  the  mufcles,  and  confequently  enter  the 
eye  at  its  fore  part  juft  where  the  redd  mufcles  are 
infer  ted.  But,  though  fmall,  tliefe  anterior  ciliary 
arteries  are  of  conftderable  number. 

From  the  places  at  which  thefe  feveral  arteries  enter 
the  ball,  one  might  guefs  a priori  how  they  will  be 
diftributed  through  its  coats. 

Firft,  The  fhort  ciliary  arteries  do  not  all  of  them 
arife  from  the  ciliary  trunk ; but  of  this  great  num- 
ber of  very  final!  arteries,  many  arife  from  the  muf- 
cular branches.  As  foon  as  they  touch  the  eyeball, 
they  enter  into  it  near  the  infertion  of  the  optic  nerve, 
pafs  through  the  fclerotic  coat  (leaving  for  its  nou- 
xifhment  a few  twigs)  ; they  divide  fo,  that  juft  after 
they  have  entered,  we  can  count  twenty-five  or  thirty 
all  round  the  root  of  the  optic  nerves,  which  go 
forwards  in  a radiated  form,  and  are  completely  dif- 
fufed  upon  the  choroid  coat,  which  they  cover  with 
an  inner  membrane,  or  rather  tiffue  of  veffels,  named 
tapetum,  or  tunica  Ruyfehiana.  This  coat  of  veffels 
lines  the  choroid  all  the  way  forward  to  the  lens, 
goes  (till  onwards  to  the  fore  part  of  the  lens ; and 
then  turning  down  upon  the  lens  at  right  angles,  it 
' meets  with  the  anterior  veffels,  and  forms  the  ciliary 
circle,  and  the  ciliary  proceffes  or  radii,  which  are 
about  thirty  ; fo  that  the  fliort  ciliary  arteries  having 
formed  about  thirty  branches  in  entering  at  the  back 
part,  they  now  terminate  by  a like  number  at  the  fore 
part,  of  the  eye,  A few  twigs  go  dill  forward  upon 
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the  uvea  and  iris,  fo  as  to  make  a very  important  con- 
nection of  all  the  vafcular  parts  of  the  eye. 

Secondly,  The  longer  ciliary  arteries  enter 
the  fclerotic  a little  further  forward,  penetrate  at  a 
greater  diftance  from  the  optic  nerve,  they  penetrate 
the  fclerotic  a little  before  its  middle  ; but  (till  they 
continue  entire,  or  they  give  but  very  fmall  branches. 
When  they  approach  the  ciliary  circle,  they  divide 
into  two  or  three  long  arteries,  which  go  off  at  right 
angles,  embracing  a correfponding  quarter  of  the 
ciliary  circle  : from  thefe  arms  their  branches  meet 
each  other,  and  are  now  joined  both  by  the  fliorter 
ciliary  arteries  and  by  the  anterior  ciliary  arteries  £ 
by  which  conjunction  an  arterial  circle  is  formed* 
which  correfponds  with  the  outer  circle  of  the  uvea, 
and  is  called  the  outer  ciliary  circle  : this  again 
fends  radii  of  veffels,  perhaps  thirty,  inwards,  which 
meeting  form  a fecond  circle,  the  inner  ciliary 
circle. 

Thirdly,  The  anterior  ciliary  arteries  again  enter 
the  eye  at  its  fore  part,  and  immediately  unite  with 
thefe,  as  has  juft  been  explained  ;.they  help  to  form 
the  ciliary  circle,  which  is  the  great  conjun&ion  of  all 
the  internal  veffels  of  the  eye* 


THIRD  ORDER. 

In  this  order  are  included  the  muscular  arteries* 
which  are  the  leaft  regular  of  all  the  branches  of  the 
ophthalmic  artery.  From  one  or  other  branch  of  the 
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ophthalmic  there  generally  arife  two  mufcular  arte- 
ries ; the  one  for  the  upper,  the  other  for  the  lower 
mu  Teles. 


I.  ARTERIA  MUSCULARIS  SUPERIOR. 


The  upper  muscular  artery  confifts  of  final! 
twigs,  which  go  chiefly  to  the  levator  palpebras  and 
redus  ftiperior ; and  thefe,  though  they  fometimes 
arife  as  two  fmall  twigs  from  the  ophthalmic  artery 
itfelf,  yet  in  general  come  off  rather  from  that  artery 
which,  as  it  goes  out  by  the  fupra-orbitary  hole, 
is  named  the  fupra-orbitary  artery.  Thefe  mufcular 
branches  of  the  fupra-orbitary,  then,  fupply  the  upper 
mufcles  of  the  eye,  as  the  levator  palpebras,  the 
obliquus  major,  the  re£lus  fuperior,  and  the  fclerotic 
or  outer  coat  of  the  eye. 

2.  ARTERIA  MUSCULARIS  INFERIOR. 

The  lower  muscular  artery  is  very  generally 
an  independent  artery,  and  pretty  large.  It  comes 
off  from  that  part  of  the  ophthalmic  artery  where 
it  is  giving  off  the  ciliary  arteries.  This  mufcular 
branch  is  large  enough  to  give  off  fometimes  the 
arteria  centralis  retinas,  and  often  fome  of  the  fhort 
ciliary  arteries  arife  from  it ; it  is  fo  long  as  even  to 
jreach  the  lower  eyelid.  The  mufcles  which  it  fupplies 
are  all  thofe  which  lie  on  the  lower  part  of  the  eye, 
as  the  deprimens  oculi,  abducens  oculi,  obliquus 
minor.  It  alfo  gives  variable  twigs  to  the  fclerotica,  the 
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optic  nerve,  the  periofteum  of  the  orbit,  and  fome- 
times  to  the  adnata  and  lower  eyelid. 


FOURTH  ORDER, 

The  fet  of  arteries  which  Hand  next  in  order  are 
thole  which  go  down  into  the  nofe  through  the  aeth- 
rnoidal  bone,  whence  they  are  named  aethmoidai 
arteries.  The  aethmoidai  arteries  are,  like  the  other 
branches  of  the  ophthalmic,  pretty  regular  in  their 
deflination,  but  far  from  being  regular  in  the  manner 
in  which  they  arile. 

I.  ARTERIA  iETHMOI DALIS  POSTERIOR; 

The  posterior  ethmoidal  artery  is  fo  named 
becaufe  it  paffes  through  the  pofterior  of  two  holes 
which  are  in  the  orbit  at  the  joining  of  the  aethmoidai 
with  the  frontal  bone  *.  It  is  an  artery  by  no  means 
regular  in  its  place,  coming  fometimes  from  the  oph- 
thalmic trunk,  fometimes  from  the  lachrymal  artery, 
very  rarely  from  the  fupra-orbitary  artery.  It  is  of 
no  note : it  is  the  fmailer  of  the  two  aethmoidai  arte- 
ries ; it  goes  through  its  hole,  and  is  fcattered  upon 
the  bones  and  membranes  of  the  nofe.  While  it  is 
circulating  its  twigs  among  the  aethmoidai  cells^  it 

* In  defcribing  the  Ikull,  thefe  are  named  the  internal  orbital*]1 
holes. 

inofculates. 
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inofculates,  of  courie,  with  the  nafal  arteries  of  the 
external  carotid. 

2.  ARTERIA  JE T H MOX D AL IS  ANTERIOR, 

The  anterior  sethinoidal  artery  is  rather  more 
regular  and  more  important ; it  paffes  through  a larger 
hole,  and  is  itfelf  larger ; it  comes  off  more  regularly 
from  the  ophthalmic  trunk,  and  it  goes  not  down  into 
the  nofe,  but  upwards  into  the  ikull. 

The  ophthalmic  artery,  much  exhaufted  by  giving 
off  many  branches,  has  rifen  over  the  optic  nerve,  has 
completed  its  fpiral  turn,  and  has  juft  got  to  the 
inner  corner  of  the  eye,  where  the  sethmoid  hole'  is, 
when  the  anterior  aethmoid  artery  arifes  from  it.  It 
arifes  juft  behind  the  pulley  of  the  upper  oblique 
inufcle,  plunges  immediately  into  its  peculiar  hole,  and, 
palling  along  a canal  within  the  aethmoid  bone,  it 
merely  gives  twigs  to  the  frontal  and  aethmoidal 
fmufes,  and  paffes  up  by  one  of  the  iargeft  holes  in  the 
cribriform  plate  of  the  aethmoid  bone.  When  within 
the  ikull,  it  is  under  the  dura  mater,'  betwixt  it  and 
the  bone  ; it  goes  to  the  dura  mater  and  to  the  root  of 
the  falx,  and  fome  of  its  delicate  twigs  turn  downwards 
again  into  the  nofe,  through  the  fmall  holes  of  the 
cribriform  plate  accompanying  the  branches  of  the 
olfadlory  nerve, 

FIFTH  ORDER, 

The  fifth  order  of  arteries  is  very  numerous,  in- 
cluding all  thofe  which  fend  their  twigs  outwards 
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upon  the  face.  They  are  the  fupra-orbitary  artery,  the 
artery  of  the  upper  eyelid,  the  artery  of  the  lower 
eyelid,  the  artery  of  the  forehead,  and  the  artery  of 
the  nofe. 


1.  ARTERIA  SUPRA-ORBITALIP. 

‘The  fupra-orbitary  artery  is  fo  named  from  its 
emerging  from  the  focket  by  that  notch  in  the  fuper- 
ciliary  ridge  which  we  call  the  fupra-orbitary  hole. 
It  comes  off  from  the  ophthalmic  artery  at  the  place 
where  it  gives  off  the  ciliary  and  lower  mufcular 
arteries : it  fo  often  gives  off  the  arteries  which  go  to 
the  upper  muffles  of  the  eye,  that  fome  have  named 
it  the  fuperior  mufcular  artery.  It  paffes  onwards, 
giving  twigs  to  the  levators  of  the  eye  and  of  the  eye** 
lid,  and  to  the  upper  oblique  muffles,  and  to  the 
peiiofteum ; and  before  it  arrives  at  the  fupra-orbitary 
hole,  it  divides  into  two  twigs  , of  which  one  lies  deep, 
and  fupplies  the  perioffeum  of  the  forehead,  inofcu- 
lating  with  the  temporal  artery ; the  other  lies  more 

i 

fuperficial,  but  (fill  is  covered  by  the  orbicularis  and 
corrugator  fupercilii,  on  which  muffles  it  bellows  all 
its  branches. 

2.  ARTERIA?  palpebrales. 

The  two  palpebral  arteries  arife  from  the  oph- 
thalmic after  it  has  palled  the  tendon  of  the  obliquus 
fuperior,  when  it  has  in  a manner  emerged  from  the 
focket,  and  is  lying  at  the  inner  angle  of  the  eye  : 
there  it  commonly  gives  off  two  final!  arteries,  one  to 
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the  upper  and  one  to  the  lower  eyelid  ; and  often  thd 
two  arife  by  one  trunk* 

Arteria  palpebralis  inferior. — The  artery 
of  the  lower  eyelid  is  the  branch  of  the  two  which 
goes  off  the  firft ; but  it  is  the  fmaller  and  lefs  regu- 
lar of  the  two.  Its  twigs  go  one  to  the  union  of  the 
two  tarfal  cartilages,  to  the  caruncuia  lachrymalis, 
and  to  the  adjoining  part  of  the  adnata  ; another  goes 
deeper,  viz.  to  the  lachrymal  fac,  and  even  into  the 
ethmoid  cells ; and  a third  twig  runs  along  the 
margin  of  the  tarfus,  named  tarfal  artery,  fupplying 
the  Maibomian  glands. 

Arteria  palpebralis  superior. — The  artery 
of  the  upper  eyelid  arifes  along  with  the  lower 
palpebral  or  near  it ; it  gives  few  branches ; one 
keeps  to  the  angle  of  the  eye,  and  fupplies  the  orbi- 
cularis oculi,  the  caruncuia,  and  the  tunica  con- 
junctiva ; another  having  pierced  the  fibres  of  the 
oblique  mufcle,  runs  along  the  borders  of  the  tarfus, 
inofculating  with  a fimilar  branch  of  the  lachrymal 
artery,  and  forming  an  arch  along  the  upper  tarfus  as 
the  other  does  below. 

n i 

3.  ARTERIA  NASALtS. 

The  nasal  artery  goes  off  at  the  edge  of  the 
orbit,  rites  over  the  lachrymal  fac,  and  over  the  liga- 
ment of  the  eyelids ; it  firfl  gives  a twig  upwards  to 
the  root  of  the  frontal  mufcle ; then  another  goes  down 
over  the  lachrymal  fac,  and  after  giving  branches  to 
the  fac,  goes  to  the  orbicularis  mufcle,  and  inofcu- 
lates  with  the  infra-orbitary  artery;  and  laftly,  the 
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moil  remarkable  branch  of  this  artery,  from  which 
indeed  it  has  its  name,  runs  down  upon  the  fide  of  the 
nofe,  making  a beautiful  net-work,  and  inofculating 
with  the  lad  branch  of  the  labial  artery  which  runs 
up  to  meet  ic  *.  This  is  quite  a cutaneous  artery  ; 
many  of  its  twigs  go  to  the  fkin ; it  is  felt  beating 
fitrongly ; it  was  often  opened  when  arteriotomy  was 
more  regarded  than  it  is  now, 

4.  ARTER1A  FRONTALIS, 

The  frontal  artery  is  now  to  be  diftingUilheA 
from  the  fupra-orbital ; for  the  fupra- orbital  rifes  deep 
in  the  focket,  emerges  by  the  fupra-orbitary  hole, 
paflfes  along  chiefly  betwixt  the  bone  and  mufcles, 
and  makes  no  remarkable  figure  upon  the  face ; while 
this,  the  frontal  artery,  is  larger,  keeps  chiefly  upon 
the  furface  of  the  mufcles,  is  quite  iubcutaneous,  has 
nothing  to  do  with  the  fupra-orbitary  hole,  and 
rifes  beautifully  upon  the  forehead*  It  is  a delicate 
and  flender  artery,  not  fo  large  as  the  nafal,  and  looks 
like  one  of  its  branches ; it  gives  off  firfl  a branch  to 
the  eyelids,  named  fuperciiiary  artery,  which  fup« 
plies  the  root  of  the  frontal  and  the  upper  part  of  the 
orbicularis  mufcles ; it  fends  an  afcending  branch 
which  dives  under  the  frontal  mufcle,  and  belongs 
chiefly  to  the  os  frontis  and  pericranium*  This  is 

* Some  of  its  branches  abfolutely  penetrate  the  cartilages  of  the 
joofe,  and  fo  get  accefs  to  the  Schneiderian  membrane,  and  fupply  it 
with  blood. 
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the  little  artery  which  often  makes  a perpendicular 
groove  in  the  os  frontis.  The  chief  branch  of  the 
artery  continues  fubcutaneous,  is  felt  beating  along  the 
forehead,  belongs  chiefly  to  the  fkin  of  the  forehead 
and  to  the  hairy  fcalp,  and  mounts  to  the  top  of  the 
head,  to  the  place  of  the  fontanelle,  where  it  has  free 
inofculations  with  the  temporal  artery. 

This  laft  branch  is  the  end  of  the  ocular  or  oph- 
thalmic artery,  of  which  the  branches  are  fo  irregular 
in  their  origin,  that  the  moll  diligent  anatomifts  have 
declined  that  part  of  the  defcription,  and  yet  have 
arranged  the  branches  upon  that  fcheme,  viz.  the  points 
from  which  the  feveral  twigs  arife : whereas  I have 
thought  it  more  prudent,  fince  the  branches  are  regular 
in  refped  of  the  parts  which  they  fupply,  to  arrange 
them  according  to  thofe  parts,  viz.  the  lachrymal 
gland,  the  eyeball,  the  mufcles,  the  sethmoid  cells,  the 
face;  an  order  which  alfo  very  nearly  correfponds  with 
the  order  in  which  the  arteries  arife.  The  learning 
and  remembering  thefe  arteries,  it  is  right  to  acknow- 
ledge, is  a talk  more  difficult  than  ufeful ; more  fuit- 
ing  the  fevere  anatomift,  than  the  practical  furgeon ; 
who  yet,  if  he  do  his  duty,  will  learn  all ; and  as  he 
learns  much,  mull  exped  to  forget  much. 


CONCLUSION. 

Before  I leave  this  difficult  fubjed,  I flop  one 
Biomenf  to  explain  a point  which  might  leave  fome 
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c.onfufion  in  the  reader’s  mind  ; and  regarding  chiefly 
thofe  little  arteries  which  belong  to  the  membranes  of 
the  brain. 

It  is  of  great  importance  in  Undying  the  brain,  to 
know  the  manner  in  which  its  membranes  are  con- 
nected with  it ; and  it  is  efpecially  to  be  remarked, 
that  the  internal  furfaces,  or,  in  other  words,  the 
cavities  of  the  brain,  need  to  be  fupported,  nourifhed, 
and  fupplied  with  blood  as  much  as  the  external  fur- 
face  5 and  that  for  this  end  the  pia  mater  turns  inwards 
and  lines  all  the  cavities  of  the  brain. 

At  different  points  the  pia  mater  and  its  arteries  take 

various  forms,  and  are  called  rete  mirabile,  velum, 

' * 

or  choroid  plexus,  according  to  that  form. 

The  rete  mirabile  has  already  been  explained,  as 
being  that  divifion  and  reunion  of  the  branches  of  the 
carotid  artery  by  which  the  force  of  the  amending 
blood  is  broken  before  it  enters  the  brain.  In  many 
of  the  lower  animals  this  provifion  of  Nature  is  mod 
curious  and  particular ; but  in  Man  it  would  appear, 
that  the  erect  pofture  in  which  he  walks,  the  contor- 
tions of  the  carotid  artery  as  it  enters  the  ikull,  the 
manner  in  which  it  lies  in  the  cavernous  finus,  and, 
finally,  the  minute  divifion  which  it  undergoes  by 
fpreading  over  the  pia  mater 'before  it  enters  the 
brain,  are  fufficient.  In  Man  there  is  not  the  fmalleft 
veftige  of  a rete  mirabile ; and  whenever  we  find  a 
rete  mirabile  defcribed  in  Man  (as  often  it  has  been 
defcribed),  we  find  invariably  that  it  means  no  more 
than  the  plexus  of  delicate  veflels  which  go  out  from 
th~  fir  ft  twigs  of  the  carotid  artery,  either  to  fupply 
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the  membranes  or  to  enter  into  the  cavities  of  the  brain ; 
and  accordingly  we  find  thefe  authors  calling  it  u a 
beautiful  beginning  of  a rete  mirabile  ;”  “ an  im- 
perfect rete  mirabile,”  &c. 

The  velum,  as  it  is  called,  is  that  netted  form 
which  the  pia  mater  affumes  often  about  the  bafis  of 
the  brain,  whenever  the  fmaller  arteries  are  numerous; 
for  the  inofculations  of  the  arteries  are  like  a net-work; 
the  arteries,  full  of  blood  or  of  injection,  are  opaque 
and  are  very  apparent  ; while  the  membrane  upon 
which  they  run  is  lucid,  diaphanous,  and  is  fcarcely 
feen.  A velum  or  net  of  this  kind  appears  on  every 
fmooth  and  uniform  furface  of  the  bails  of  the  brain; 
but  the  mod  remarkable  of  all  is  that  which  lies 
betwixt  the  brain  and  the  cerebellum.  It  is  named 
velum  interpofitum ; and  at  this  place  infmuates  itfelf 
(betwixt  the  brain  and  the  cerebellum)  into  the  back 
part  of  the  lateral  ventricles,  where  it  covers  the  nates, 
teftes,  and  pineal  gland. 

The  plexus  choroides  again  is  merely  another 
variety  or  form  of  the  pia  mater.  The  great  choroid 
plexus  is  a membrane  which  lies  upon  the  bottom  of 
each  lateral  ventricle : it  is  netted  and  extremely 
vafcular,  not  unlike  the  chorion  of  fome  animals, 
whence  it  is  named.  It  confifls  partly  of  arteries,  but 
chiefly  of  veins ; it  conveys  fome  blood  to  the  internal 
furfaces  of  the  brain,  but  returns  much  more. 

But  although  the  choroid  plexus  of  the  two  lateral 
ventricles  be  the  chief  one,  the  third  and  the  fourth 
ventricles  have  each  their  plexufes  or  vafcular  webs. 
The  chief  points  by  which  thefe  vafcular  webs  of  the 
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pla  mater  enter  are  by  the  anterior  and  poderior 
horns  of  the  lateral  ventricles  ; at  which  points,  and 
indeed  at  all  the  lower  parts  of  the  brain,  the  ventri- 
cles mud  be  confidered  as  (hut,  fmce  thefe  vafcular 
linings,  as  they  enter,  adhere  on  all  Tides : but  may 
alfo  be  confidered  as  open,  fince  they  admit  thefe 
membranes,  fince  they  are  (hut  only  by  their  (light 
adhefion,  and  may  be  opened  by  pulling  the  parts 
gently  afunder. 

This,  then,  is  a general  explanation  of  that  vafcular 
part  of  the  pia  mater  which  covers  all  the  bafis,  and 
lines  all  the  cavities,  of  the  brain.  It  is  one  continuous 
membrane,  under  the  various  titles  of  rete  mirabile, 
which  fome  older  anatomids  ufe ; of  velum,  a name 
chiefly  repeated  by  Haller  \ and  of  plexus  choroides5 
a name  univerfaily  ufed  for  that  net-work  of  veflels 
which  lies  out  upon  the  floors  of  the  ventricles*  It 
will  be  feen  hereafter  how  greatly  a knowledge  of 
thefe  inflexions  contributes  to  the  right  underdanding 
of  the  brain  and  its  parts  and  cavities. 
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' CHAP.  II. 

OF  THE  ARTERIES  OF  THE  ARM. 


The  fubclavian  arteries  arife  from  the  arch  of  the 

aorta*  The  left  fubclavian  arifes  from  the  extremity 
of  the  arch,  and  juft  where  the  aorta  is  turning  down 
towards  the  fpine.  It  is  longer  within  the  thorax, 
runs  more  obliquely  to  pafs  out  of  the  cheft,  receives 
in  a lefs  favourable  direction  the  current  of  the  blood. 
But  the  right  fubclavian  arifes  from  the  aorta  by  that 
artery  which  is  called  the  arteria  innominata  ; for 
it  is  an  artery  which  can  have  no  name,  being  neither 
the  carotid  nor  the  fubclavian,  but  a trunk  common 
to  both.  It  is  large,  rifes  from  the  top  of  the  aortic 
arch,  receives  the  blood  in  the  mofr  direct  manner ; 
from  which  phyfiologius  have  deduced  thofe  confe- 
quences  which  have  been  already  explained 

The  artery  of  the  arm,  as  it  proceeds,  changes  its 
name  according  to  the  parts  through  which  it  paffes. 
It  is  named  fubclavian  within  the  breaft,  axillary  in 
the  arm-pit,  brachial  as  it  goes  down  the  arm,  and 

* Douglas  fays  the  left,  is  (horter,  which  I can  by  no  means 
HuUcrftand* 
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when  it  divides  at  the  bending  of  the  arm  its  two 
branches  are  named  the  radial  and  ulnar  arteries* 
after  the  radius  and  ulna,  along  which  they  run,  until 
at  lad  they  join  to  form  vafcular  arches  in  the  palm  of 
the  hand. 

Nature  has  thus  arranged  and  divided  the  parts  of 
this  artery;  and  the  dudy  of  its  branches  becomes 
eafy  to  thofe  who  will  fird  condefcend  to  obferve  this 
fimple  arrangement  and  the  parts  through  which  it 
goes,  id,  While  the  artery  is  within  the  bread,  it 
lies  tranfverfely  acrofs  the  root  of  the  neck  ; it  fupplies 
the  neck,  the  bread,  the  (houlder ; it  gives  all  its 
branches  upwards  into  the  neck,  or  downwards  into 
the  bread : upwards  it  gives  the  vertebral  to  the 
infide  of  the  neck  (if  I may  ufe  an  expreffion  which 
cannot  now  be  mifunderdood) ; the  cervical,  which 
goes  to  the  outfide  of  the  mufcles  of  the  neck ; the 
thyroid,  which  goes  to  the  thyroid  gland.  While  it 
gives  off  from  its  oppofite  fide  downwards,  and  into 
the  ched,  the  mammary,  which  goes  to  the  inner  fur- 
face  of  the  bread ; the  upper  intercodal  artery  which 
ferves  the  fpace  betwixt  the  uppermod  ribs;  the 
mediadinum  and  pericardium;  and  even  the  diaphragm* 
through  far  didant,  receives  branches  from  this  mam* 
ni ary  artery. 

3.  When  the  artery,  having  turned  over  the  (loping 
part  of  the  ched,  glides  into  the  axilla,  and  lies  deep 
there  betwixt  the  fcapula  and  the  thorax,  what  parts 
can  it  fupply,  or  what  veffels  can  it  give  off,  but  fca» 
pular  and  thoracic  arteries  ? Its  branches  accordingly 
are  three  or  four  (lender  arteries  to  the  thorax  on  one 
Jrand,  named  the  four  thoracic  arteries*  which  give 

Z 3 twigs 


342 


ARTERIES  OE  THE  ARM. 


twigs  to  the  glands,  the  pedloral  mufcles,  and  the 
bread  or  mamma ; and  on  the  other  hand  it  gives  off 
fird  great  articular  arteries  which  furround  the  joint, 
and  dill  great  fcapular  arteries  which  furround  the 
fcapula,  and  nourifh  all  that  great  mafs  of  flefli  which 
lies  upon  it. 

3.  But  when  this  artery  takes  the  name  of  the 
humeral  artery,  and  paffes  along  the  arm,  it  mud  be 
fimple,  as  the  arm  is  firnple ; for  it  confids  of  a bone 
of  one  mafs  of  mufcles  before  and  another  behind  : 
the  artery  of  courfe  runs  along  the  bone  undivided, 
except  that  it  gives  off  one  branch,  which  runs 
parallel  along  with  the  main  artery,  and  which 
running  deeper  among  the  flefh,  is  named  mufcularis 
or  profunda. 

4.  It-  divides  at  the  bend  of  the  arm,  in  order  to 
pafs  into  the  forearm  in  three  great  branches.  In 
wounds  thus  low,  all  danger  of  loodng  the  arm  from 
wounds  of  the  artery,  unlefs  by  the  grofs  ignorance 
or  fault  of  the  furgeon,  is  over  : we  do  not  attend  fo 
much  to  the  parts  which  it  fupplies,  or,  in  other 
words,  to  its  inofculations,  as  to  the  parts  againd 
which  the  great  branches  lie.  We  obferve  here,  as 
on  all  occafions,  the  artery  feeding  prote&ion,  and 
running  upon  the  firmed  parts : its  three  branches  now 
pafs ; one  along  the  radius,  another  along  the  ulna,  a 
third  along  the  interoffeous  membrane. 

5.  In  the  palm  of  the  hand  we  find  the  artery  dill 
following  the  order  of  the  bones;  and  as  the  carpal 
bones  are  as  a centre  or  nucleus,  upon  which  the 
metacarpal  and  finger-bones  dand  like  radii,  the 
palmar  artery  forms  a complete  arch,  from  which  all 

the 
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the  fingers  are  fupplied  by  arteries.  Killing  in  a radiated 
form.  ✓ 

Of  all  thefe  fubdivifions  the  fabclavian  artery  is 
that  which  feems  the  lead  important  to  .know ; and 
yet  without  a perfect  knowledge  of  it,  how  fhall  we 
underftand  many  important  arteries  of  the  neck  or 
fhoulder  ? How  fhall  we  underftand  the  anatomy  of 
the  greateft  of  all  the  nerves,  viz.  the  fyrnpathetic  nerve 
which  twifts  round  it?  How  fhall  we  judge  rightly  of 
tumours  near  it,  or  of  aneurifms  which  fo  often  mount 
along  this  artery  from  the  arch  of  the  aorta  until 

they  are  felt  here  -Of  the  fecond  divifion  of  the 

artery,  viz.  where  it  lies  in  the  axilla,  the  import- 
ance is  mod  unequivocal  ; fince  every  attempt  to  flop 
hamiorrhagies,  by  conrprelling  this  artery,  requires  a 
knowledge  of  it ; fince  every  full  bleeding  wound 
near  this  place  alarms  us,  and  requires  all  our  know- 
ledge; fince  every  tumour  that  is  to  be  extirpated 
opens  fome  of  its  branches  ; fince  we  cannot  cut  off  a 
cancerous  bread,  or  the  glands  which  fhould  be  taken 
along  with  it,  without  cutting  the  thoracic  arteries.— 
Next  the  artery  of  the  arm,  fimple  as  it  is,  interefts 
us  greatly.  It  is  this  fimple  artery  which  is  hurt  in 
aneurifms ; it  is  its  delicate,  I had  almoft  faid  capil- 
lary, branches,  which  are  to  eftablifh  a new  circulation* 
and  to  fave  the  limb.  We  have  indeed  no  apprehen* 
fions  of  lofing  the  limb  for  want  cf  blood  (the  con- 
tinual fuccefs  of  our  operations  having  edabllfhed  this 
point) ; yet  it  is  mod  interefting  to  obferve  the 
extreme  fmallnefs  of  thefe  branches,  as  an  affurance 
to  us  in  other  cafes  of  danger ; though  I do  indeed 
believe,  that  there  cannot  in  any  fimple  wound  in  any 
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limb  be  the  fmall eft  danger  from  this  much  dreaded 
obftrudtion  of  the  blood. 

-The  arteries  of  the  forearm  are  more  interefting. 
ftill  ; for  if  we  will  be  fo  felnfh  as  to  confider  the  dif- 
ficulties of  the  fargeon  merely,  wounds  of  the  arteries 
in  the  forearm  are  very  diftreffing.  Thefe  arteries  lie 
deep  among  the  mufcles,  drive  their  blood  (when 
wounded)  through  the  whole  arm,  and  either  occafton 
a difficult  and  moft  painful  diffeftion,  or  caufe  a deep 
and  gangrenous  * fuppuration ; fo  that  whether  the 
furgeon  be  fo  dexterous  as  to  fecure  the  arteries,  or  fo 
timid  as  to  leave  the  arm  in  this  woeful  condition,  the 
patient  is  to  undergo  fuch  fuftermgs  by  pain,  or  by  a 
long  difeafe,  as  muft  intereft  us  greatly. 

The  arteries  even  of  the  wrift  and  hand,  though 
fmall,  are  important.  The  difficulty  of  managing 
wounds  of  thefe  arteries  ftands  but  too  often  recorded 

: v . 1 

in  all  kinds  of  books  for  us  to  doubt  the  fact.  If 
many  have  died  after  frequent  bleedings  from  thefe 
arteries,  though  under  fkilful  hands,  what  ought  we 
not  to  fubmit  to  in  the  way  of  ftudy  and  labour  to 
acquire  and  to  retain  a knowledge  of  thefe  arteries  ; 
fince  by  that  alone  every  thing  that  is  furgical  in 
tumours,  aneurifms,  amputations,  is  well  or  ill  per- 
formed according  to  our  degree  of  knowledge;  and 
fince,  according  to  our  degree  of  knowledge,  we  are 
difengaged  in  oqr  minds,  and  have  free  poffeffion  of 
our  judgment,  to  do  any  thing  which  may  be  re- 
quired ? In  fhort,  as  we  proceed  along  this  artery,  we 
fhall  perceive  that  each  diyifion  of  it  rifes  in  import- 
ance; or  at  lead,  that  if  wounds  about  the  axilla  be 
TiiojQ  dangerous,  they  are  proporfionably  rare ; that 
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if  accidents  about  the  wrifl  or  hand  be  lefs  dangerous, 
they  are,  however,  more  frequent,,  fo  as  to  defer  re 
every  degree  of  attention. 

\ ** 


l OF  THE  SUBCLAVIAN  ARTERY, 

* \ ' 

This  artery  is  fo  named  from  its  pafling  under  the 

clavicle  by  which  it  is  protected ; and  we  include 
under  this  divifion  all  that  part  of  the  artery  which 
lies  betwixt  the  arch  of  the  aorta  and  the  outfide  of 
the  clavicle,  where  the  artery  comes  out  upon  the 
cheft.  Here  the  artery  is  of  a very  great  fize;  it  lies 
diredtly  acrofs  at  the  top  of  the  cheft  and  root  of  the 
neck ; and  like  a cylinder  or  axis,  it  gives  its  branches 
dire&ly  upwards  and  dire&iy  downwards  to  the 
throat,  to  the  neck,  and  the  parts  within  the  cheft. 
Upwards  it  fends  the  vertebral,  the  thyroid,  the  cer- 
vical, and  ail  the  humeral  arteries ; downwards  it 
fends  the  upper  intercollal  artery,  and  alio  the  internal 
mammary,  which,  befides  its  going  along  the  inner 
furface  of  the  cheft,  gives  branches  to  the  pericardium^ 
mediaftinum,  thymus,  and  other  parts. 

I.  ARTERXA  MAMM ARIA  INTERNA. 

The  internal  mammary  artery  is  the  ftrft 
which  the  fubclavian  gives  off ; it  is  of  the  ftze  of  a 
crow-quill,  long,  {lender,  its  ramifications  very  beau- 
tiful. ' On  each  fide  of  the  cheft  the  mammary  artery 
paffes  down  along  all  the  inner  furface  of  the  fternum, 

and 
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and  ends  at  the  cartiiago  enfiformis  in  numerous 
inofculations  with  the  epigaftric  artery ; for  the  epi- 
gaftric arifes  from  the  femoral  at  the  groin,  juft  as 
this  does  from  the  fubclavian  at  the  top  of  the  cheft, 
and  runs  upwards  along  the  belly,  as  this  the  mam- 
mary runs  downwards  along  the  breaft  till  they  meet 
each  other  midway.  This  is  an  inofculation,  which 
fifty  years  ago  was  much  noticed.  Phyfiologifts 
deduced  the  moft  important  confequences  from  it, 
afcribing  the  connexion  of  the  breaft  and  womb  to  the 
fiux  and  reflux,  to  the  alternate  ftoppage  and  accelera- 
tion of  the  blood  in  thefe  veffels ; although  the  fym- 
pathy  of  the  breads  and  womb  is  plainly  a connection 
which  Nature  has  eftablifhed  upon  other  laws,  upon  a 
kind  of  fympathy  fuch  as  we  fee  everywhere  in  the 
fyftem,  but  can  in  no  inftance  explain. 

The  courfe  of  the  mammary  artery,  and  the  order 
of  its  branches,  is  this : It  goes  off  from  the  lower  and 
fore  part  of  the  axillary  artery ; it  lies  on  the  outfide 
of  the  membranous  bag  of  the  pleura  ; and  confidering 
the  pleura  as  ending  in  an  obtufe  and  rifing  apex, 
the  mammary  artery  lies  at  firff  a little  behind  the 
pleura,  its  firff  movement  is  to  rife  and  turn  with  an 
arch  over  the  top  of  the  pleura  or  bag  which  inclofes 
the  cavity  of  the  cheft ; there  it  defcends  again,  and 
paffes  betwixt  the  ribs  and  pleura ; the  artery  runs 
along  the  infide  of  the  thorax  under  the  middle  of 
the  cartilages.  At  the  feventh  or  eighth  rib  the  mam- 
mary itfelf  emerges  from  the  thorax,  and  becomes  an 
external  artery ; it  firff  fends  a branch  towards  the 
enfiform  cartilage,  which  plays  round  it,  and  then  it 
goes  to  the  upper  part  of  the  abdominal  mufcles  by 

two 
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two  diftindt  branches,  the  one  of  which  is  internal, 
the  other  external.  The  internal  branch  goes  into 
the  belly  or  fubftance  of  the  red  us  mufcle,  defcends 
nearly  as  far  as  the  navel,  and inofculates  with  the  epi- 
gaftric  artery.  The  external  branch  turns  off  to  one 
fide,  goes  rather  to  the  lateral  muffles  of  the  abdomen, 
efpecially  to  the  two  oblique  mufcles,  and  it  inofcu- 
lates more  with  the  lumbar  arteries  ; and  fo  the  mam- 
mary ends.  But  as  it  paffes  down  along  the  cheff,  it 
gives  the  following  branches : 

Firft,  Where  it  is  palling  the  clavicle,  bending 
to  go  downwards,  it  gives  a fmall  retrograde  branch 
which  follows  the  courfe  of  the  clavicle,  and  goes  to 
the  mufcles  and  fkin  of  the  neck  *. 

Secondly,  It  gives  an  artery,  or  rather  arteries,  to  the 
thymus  arteri^e  thymic  j:.  Thefe  are  in  the  adult 
extremely  fmall,  becaufe  the  gland  itfelf  is  fo  ; but  in 
the  child  the  gland  is  large,  the  upper  part  lies  before 
the  trachea,  the  lower  part  lies  upon  the  heart,  or 
rather  upon  the  pericardium  betwixt  the  two  lobes  of  the 
lungs : the  upper  end  then  is  fuppiied  by  the  thyroid 
arteries ; the  middle  part  is  often  fuppiied  by  a diftinft 
and  particular  branch,  viz.  by  this  arteria  thymica 
coming  from  the  mammary,  but  this  is  far  from 
being  always  fo ; the  lowed:  part  of  the  gland  has 
twigs  from  thofe  arteries  which  properly  belong  to  the 
mediaffinum,  upon  which  it  lies,  or  to  the  pericardium^ 
or  to  the  diaphragm* 

% Sabkatier  is  fo  confuted,  and  copies  Haller  fo  ill,  that  he  mif- 
takee  this  for  the  tranfverfalis  humeri,  which  is  really  an  important 
artery, 

* Thirdly, 
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Thirdly,  The  mammary  gives  alfo  the  upper  artery 
of  the  diaphragm,  its  lower  artery  being  the  firrt 
branch  of  the  aorta  within  the  abdomen.  This  upper 
•artery  of  the  diaphragm  is  named  arteria  pomes 
nervi  phrenci,  becaufe  it  accompanies  the  phrenic 
nerve.  The  phrenic  nerve  is  palling  from  the  neck 
(where  it  arifes)  into  thecheft,  by  the  fide  of  the  axil- 
lary artery,  when  it  receives  from  the  mammary  this 
thrall  artery  which  goes  along  with  it ; and  this  artery 
(which  is  fo  extremely  final!  that  nothing  but  its  re- 
gularity can  give  it  any  importance)  goes  down  through 
the  whole  chert:,  accompanying  the  phrenic  nerve  over 
the  pericardium  till  they  arrive  together  on  the  upper 
furface  of  the  diaphragm,  and  fpread  out  there.  This 
artery,  fmall  as  it  is,  gives  twigs  as  it  paths  along  to 
almoft  all  the  parts  within  the  chert. 

Fourthly,  The  mammary  gives  an  artery  to  the 
pericardium,  which  may  be  called  the  upper  peri- 
cardiac artery  ; and  which  is  of  fuch  importance, 
that  generally  when  it  does  not  come  off  from  the 
mammary,  it  comes  from  the  fubclavian  itfelf,  or  even 
from  the  aorta.  It  belongs  to  the  upper  and  back 
part  of  the  pericardium. 

Fifthly,  The  pericardium  has  another  artery  from 
the  mammary,  which  belongs  to  that  part  of  the  heart 
which  is  united  to  the  'diaphragm : it  is  thence  named 
by  fome  arteria  phrenico-pericardiaca. 

Sixthly,  The  mammary  gives  many  fraall  arteries 
to  the  mediaftinum ; for  the  mammary  is  covered 
only  by  the  fterno-coftalis  mufcle,  which  is  often  hardly 
viffble  in  Man,  fo  that  the  artery  may  be  laid  to  lie 
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upon  the  pleura,  betwixt  it  and  the  ribs.  The  me- 
diaflinum  is  juft  that  doubling  of  the  pleura  which 
defcends  from  the  fternum  to  the  fpine,  and  of  courfe 
many  final  l arteries  go  down  from  the  lower  furface  of 
the  fternum  along  the  pleura  into  the  mediaftinum, 
and  by  that  to  the  pericardium,  or  even  to  the  mem- 
brane of  the  lungs;  for  the  pericardium  is  one  inflec- 
tion of  the  pleura  apd  mediaftinum,  and  the  covering 

9 

membrane  of  the  lungs  is  another. 

The  mammary,  as  it  goes  downwards,  fends 
branches  through  the  interftices  of  the  ribs ; two 
twigs  pafs  through  each  interface,  going  to  the  inter- 
coftai  mufcles,  and  to  the  mufcles  which  lie  upon  the 
thorax,  as  the  pedtoral  mufcles ; alfo  to  the  mamma, 
to  the  obliquus  externus  abdominis,  and  to  form  loops 
of  inofculations  round  the  ribs  with  the  proper  inter- 
coftai  and  thoracic  arteries.  Thefe  twigs  pals  through 
the  interftices  of  the  fix  or  feven  upper  ribs,  but  at 
the  feventh  the  artery  itfelf  comes  out.  They  are 
too  numerous  and  too  fmal!  to  be  either  counted  or 
named. 

Seventh,  The  mammary,  before  it  terminates  in  the 
two  branches,  of  which  one  keeps  the  middle  and 
goes  to  the  redlus  mufcle,  while  the  other  goes  out- 
wards  to  the  oblique  mufcle,  as  already  defcribed, 
gives  about  the  place  of  the  fixth  rib  a branch  which, 
in  place  of  paffing  out  of  the  thorax,  keeps  to  its  inner 
furface,  goes  downwards  along  the  feventh,  eighth, 
and  ninth  ribs,  makes  its  inofculations  there  with  the 
intercoftal  and  other  arteries,  and  ends  in  the  fide  of  the 
diaphragm,  and  in  the  tranfverfe  or  innermoft  mufcle 
of  the  abdomen,  which  indigitatcs,  as  we  call  it,  with 
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the  diaphragm.  From  this  defoliation  it  is  fometimes 
named  the  ramus  musculo- phrenicus. 

2.  ARTERIA  THYROID  EA  INFERIOR. 

The  lower  thyroid  artery,  whofe  branches 
go  to  the  neck,  the  fhoulder,  and  the  thyroid  gland, 
arifes  from  the  fore  part  of  the  fubclavian  artery,  clofe 
upon  the  origin  of  the  internal  mammary.  It  is  there 
covered  by  the  root  of  the  mafloid  mufcle.  It  buds 
out  from  the  root  of  the  great  axillary  artery,  in  the 
form  of  a fhort  thick  flump,  which  immediately  divides 
whip-like  into  four  fmall  and  flender  arteries. 

i.  The  main  branch  of  this  artery  is  again  named 
the  ramus  thyroideus  arterias  thyroideae.  This 
thyroid  artery  is  the  firfl  great  branch ; it  does  not 
afcend  diredlly,  but  moves  a little  inwards  towards 
the  trachea,  from  which  the  root  is  a good  deal  re- 
moved ; it  bends  behind  the  carotid  artery,  is  tortu- 
ous, afcends  by  the  fide  of  the  trachea  till  it  touches 
the  lower  lobe  of  the  thyroid  gland ; it  fpreads  upon 
it'  like  a hand,  inofculates  very  freely  with  the  upper 
thyroid  artery,  and  nourifhes  the  gland.  This  branch 
moreover  gives  fome  twigs  upwards  to  the  lower  con- 
flriflors  of  the  pharynx  and  to  the  cefophagus;  but  its 
chief  arteries,  befide  thofe  which  plunge  into  the 
gland,  are  its  tracheal  arteries.  Thefe  tracheal 
arteries,  two  or  three  in  number,  are  reflected  along 
the  trachea,  turn  down  with  it  into  the  cheft,  and 
reach  even  to  the  bifurcation  of  the  trachea,  where, 
iiiofculating  with  the  intercoflal  arteries,  they  form  a 
ntofl  beautiful  net- work. 


2.  The 
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2.  The  afcending  thyroid  artery,  or  thyroidea 
afcendens,  is  a fmall  and  delicate  branch,  winch  lies 
pretty  deep,  going  off  rather  from  the  back  part  of 
the  artery  ; it  fupplies  ail  the  deep  parts  of  the  neck, 
and  even  penetrates  the  vertebras  ; it  foon  divides  into 
an  irregular  number  of  branches ; the  artery  keeps 
almod  clofe  to  the  naked  vertebrae,  lying  under  mod 
of  the  mufcles ; its  general  tendency  is  upwards, 
furrounding  the  neck  in  a fpiral  form.  Its  chief  twigs 
are,  fird,  fome  which  go  towards  the  furface,  u e.  to 
the  mufcles  which  lie  over  the  artery,  as  to  the 
fcalenus,  the  madoid  mufcle,  the  levator  fcapulm,  and 
the  fplenius ; and  twigs  of  this  artery  play  over  the 
redlus  capitis  and  the  anterior  furface  of  the  vertebras, 
and  attach  themfelves  to  the  eighth  pair  of  nerves,  and 
to  the  ganglion  of  the  fympathetic  jierve.  Its  deeper 
arteries  again  go  to  the  intertranfverfarii  and  other 
mufcles  which  lie  clofer  upon  the  neck ; and  thefe  are 
the  branches  which  pafs  in  through  the  intervertebral 
holes,  and  penetrating  the  fheath  of  the  fpinal  mar- 
row, and  following  its  nerves,  inofculate  with  the 
fpinal  arteries, 

3,  The  tranfverfe  artery  of  the  neck,  or  trand 
verfalis  colli,  is  an  artery  of  the  fame  kind  with 
the  lad,  viz.  chiefly  dedined  for  the  mufcles,  but  more 
luperficial.  It  pafles  obliquely  round  the  neck  out* 
wards  and  upwards,  goes  under  the  trapezius  mufcle, 
and  covered  by  it  fends  branches  as  far  as  the  occiput® 
Its  twigs  are  didributed  thus : Fird  to  the  madoid 
mufcle  and  to  the  fkin  \ next  to  the  trapezius,  levator 
fcapulse,  and  fplenius ; then  a long  branch  paffing 
obliquely  upwards  over  the  fplenius,  and  under  cover 

of 


35.2  OF  THE  subclavian  artery* 

of  the  trapezius,  gives  twigs  to  thofe  mufcles,  and 
ends  in  inofculations  with  the  lower  branches  of  the 
occipital  artery ; and  laflly,  another  branch  goes 
downwards  towards  the  fcapula  and  Ihoulder. 

4.  The  Jafl  branch  of  this  artery  is  the  transver- 
salis  humeri;  an  artery  fo  important  in  its  dedination, 
and  fo  irregular  in  its  origin,  and  fo  frequently  arifing 
as  a didinfl  and  particular  branch,  and  having  fo  little 
relation  to  thefe  trivial  branches  of  the  thyroid  artery, 
that  1 fliall  defcribe  it  by  itfelf. 

'L  ARTERlA  VERTEBRALIS’. 

The  vertebral  artery  arifes  next  from  the  upper 
part  of  the  fubclavian  artery ; and  running  upwards 
and  backwards  but  a little  way,  it  plunges  into  the 
hole  dedined  for  it  in  the  vertebrae ; and  it  has  been 
already  defcribed  through  all  its  courfe  both  within 
the  bony  canal  and  within  the  braim 

\ 

4.  ARTE RIA  CL AVIC AITS  PROFUNDA. 

The  deep  cervical  artery  comes  next  in  order; 
it  is  generally  the  lead  important  of  all  the  branches 
from  the  fubclavian  artery,  and  the  lead  regular  in  its 
place.  It  often  comes  from  fome  other  branch,  and 
often  it  is  entirely  wanting ; its  courfe  refetnbl.es  a 
good  deal  that  of  the  tranfverfalis  colli,  i.  e,  it  goes 
to  the  deeped  mufcles  of  the  neck,  and  to  the  verte- 
bras, and  ends  about  the  occiput ; it  ufually  arifes 
from  that  part  of  the  fubclavian  artery  where  it  is  jud 
going  to  pafs,  or  has  already  paired,  betwixt  the 
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icalenl  mufcles:  Its  branches  are  few  in  number* 
it  gives  branches  to  all  the  fcaleni  mufcles  5 others 
alfo  which  play  over  the  anterior  furface  of  the  ver- 
tebrae and  the  deep  miifcles  of  the  neck,  as  the  fpfe 
nalis  colli,  intertranfverfarii,  the  root  of  the  fplenius 
and  trachelo  maftoideus ; the  coffiplexus  dlfo  receives 
a branch,  which  ufually  inofculates  with  the  occipital 
artery, 

5.  ARTERIA  CERVlCALIS  SUPERFICIALIS, 

The  superficial  cervical  artepLy  is  ftill  lefs 
regular,  being  very  often  fupplied  by  the  thyroid. 
Its  courfe  is  directly  the  reverfe  of  the  laft,  running 
rather  outwards  and  downwards,  or,  in  other  words^ 
belonging  rather  to  the  Ihoulder  than  to  the  neck* 
The  fubclavian  artery  has  got  from  under  the  mufcles, 
and  has  palled  the  fplenii  a little  way  before  it  givei 
off  this  fuperficial  cervical.  This  artery  immediately 
attaches  itfelf  to  the  plexiis  of  the  brachial  nerve* 
and  is  indeed  hidden  in  the  plexus : its  hrff  branch 
is  given  to  the  plexus,  but  its  next  and  chief  branch 
goes  acrofs  to  the  top  of  the  Ihoidder;  it  fends  branches 
to  the  levator  fcapulm,  trapezius,  and  even  to  the 
fkin  *,  wTdle  a deeper  branch  goes  to  the  fplenius  and 
completus,  where  thefe  mufcles  arife  in  the  neck  ^ and 
when  this  artery  is  large,  it  fends  branches  along  the 
margin  of  the  fcapula,  which  go  even  to  the  ferratus 
inajor,  rhomboides,  latiffimiis  dorfi,  &c„ 


After  enumerating  thefe  jarring  names,  I perceive 
the  neceffity  of  arranging  once  more  thefe  arteries 
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which  go  to  the  neck.  Let  the  ftudent  then  obferve, 
i.  That  the  vertebral  artery  goes  to  the  brain,  that 
the  cervical  arteries  belong  to  the  mufcles  of  the 
neck.  2.  That  the  thyroid  gives  two  arteries  to  the 
neck,  the  thyroidea  afcendens  and  the  tranfverfalis 
colli.  3,  That  when  a fecond  fet  of  arteries  for  the 
neck  begins  to  be  enumerated,  the  name  is  changed; 
that  of  colli  is  dropped,  and  that  of  cervicis  adopted. 
4.  That  as  there  are  two  branches  of  the  thyroid 
going  to  the  neck,  viz.  the  afcending  thyroid  and  the 
tranfverfalis  colli,  there  are  alfo  two  entire  arteries 
going  to  the  neck,  and  which  come  off  immediately 
after  the  thyroid,  viz.  the  cervicalis  profunda  more 
conftant,  and  the  cervicalis  fuperficialis  which  is  lefs 
regular. 

6.  ARTERIA  IN  TER  CO  ST  A LIS  SUPERIOR. 

The  upper  intercostal  is  given  to  fupply  the 
Intercoftal  fpace  betwixt  the  two  uppermoft  ribs, 
becaufe  the  aorta  wffiich  gives  out  all  the  other  inter- 
coftals,  regularly  one  for  each  rib,  does  not  begin  to 
give  them  off  till  after  it  has  made  its  turn  down- 
wards ; of  courfe  it  leaves  the  two  upper  ribs  without 
arteries.  To  fupply  this,  then,  is  the  office  of  the 
fuperior  intercoftal  artery,  which  is  about  the  ftze  of  a 
crow-quill,  and  goes  off  from  the  fubclavian  generally 
next  after  the  vertebral  and  thyroid  arteries.  It  comes 
from  the  upper  and  back  furface  of  the  fubclavian 
trunk  ; it  turns  downwards  and  backwards,  and  lodges 
itfeif  by  the  fide  of  the  fpine  in  the  hollow  where  the 
fpine  and  the  ftrft  rib  are  joined,  and  where  the  firft 
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thoracic  ganglion  of  the  great  intercoftal  nerve  lies. 
Before  it  takes  its  place  betwixt  the  ribs,  as  the  inter- 
coftal of  the  two  upper  fpaces,  it  fends  a branch  upwards 
upon  the  face  of  the  lower  vertebrae  of  the  neck,  which 
is  given  to  the  fcaleni,  to  the  longus  colli  ttiufcle,  and 
to  the  nerves : next  it  gives  off  the  higheft  intercoftal 
artery  for  the  fpace  betwixt  the  firff  and  fecond  ribs* 
which  artery  divides  into  two  branches ; one  perforates 
the  thorax,  and  goes  out  upon  the  back,  and  fupplies 
the  mufcles  which  lie  flat  upon  the  back  of  the  chefl ; 
while  another  branch,  the  proper  intercoftal  branch, 
runs  along  betwixt  the  ribs. 

Next  it  gives  off  a fecond  intercoftal  artery,  which 
alfo  has  its  external  and  internal  branches,  and  of 
which  a branch  inofculates  over  the  third  rib  with 
the  uppermoft  intercoftal  of  the  aorta.  Beftdes  thefe, 
it  gives  alfo  ftnall  branches  to  the  cefophagus,  which 
inofculate  with  the  tracheal  arteries ; and  it  gives 
branches  to  the  fpinal  marrow,  which  pafs  into  the 
canal  along  the  holes  for  the  nerves ; and  which  not 
only  fupply  the  fheath,  but  alfo  inofculate  with  the 
arteries  of  the  fpinal  marrow  itfelf. 

7«  ARTERIA  SUPR  A-SCAPULAR  IS. 

The  suprascapluar  artery,  or  the  fuperior  fca~ 
pular  artery,  is  one  of  fuch  magnitude,  is  fo  different 
in  fize  and  deftination  from  the  cervical  and  other 
fmall  arteries  of  the  neck,  that  it  ought  to  be  defcribed 
apart ; though  of  great  fize  and  importance,  it  is  yet 
fo  little  known,  that  Sabbatier  does  not  even  defcribe 
nor  name  it. 
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The  suprascapular  artery  very  often  comes  off 
from  the  thyroid  artery;  in  which  cafe  it  is  the 
laft  in  order  of  all  the  branches  of  the  thyroid,  that 
is  to  fay,  the  nearefl  to  the  ffioulder,  and  then  it  is 
named  transversalis  humeri,  becaufe  of  its  going 
acrofs  the  root  of  the  neck  to  the  fhoulder.  Some- 
times it  arifes  from  the  cervicalis  fuperhcialis  ; but 
then  it  is  a fmall  artery,  and  f fufpedt  it  reaches  in 
fuch  cafes  no  further  than  the  tip  of  the  fhoulder, 
and  does  not  defcend  to  the  fcapula.  Often  I fee 
it  arifmg  as  a diftinft  artery,  large,  very  long,  tortu- 
ous like  the  fplenic  artery,  and  almoft  equalling  it 
in  fize ; running  acrofs  the  root  of  the  neck,  till  at 
the  top  of  the  fhoulder  it  dives  under  the  acromion 
procefs ; and  then  paffing  through  the  notch  of  the 
fcapula,  fupplies  all  the  flefh  of  its  upper  furface. 

The  reafon  of  my  naming  it  fuprafcapular  artery,  is 
Its  paffing  thus  over  the  fcapula,  while  another,  the 
iargeft  branch  of  all  thofe  proceeding  from  the  fub- 
clavian  artery,  is  named  fubfcapularis,  from  paffing 
under  the  fcapula. 

To  repeat  the  origin  then  of  this  fuprafcapular 
artery,  it  arifes  fometiines  as  an  independant  artery, 
and  is  fo  great,  that  we  wonder  that  it  does  not 
always  do  fo : often  it  arifes  from  the  thyroid,  is  its 
laft  branch,  and  is  named  transversalis  humeri, 
authors  not  obferving  that  it  belongs  abfolutely  to 
the  fcapula ; it  rarely  arifes  from  the  cervicalis  fuper* 
ficialis ; and  when  it  does  fo,  it  is  fmall : often  in  a 
ftrong  man  it  arifes  apart ; and  when  it  does  arife 
from  the  thyroid  or  cervical  arteries,  it  is  fo  large  as 
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to  annihilate  as  it  were  all  the  other  brandies  of  the 
artery  from  which  it  arifes. 

Where  this  artery  pa  lies  out  of  the  cheft  it  is 
covered  only  by  the  root  of  the  mail  old  mufcle  ; and 
it  gives  twigs  to  the  maftoid,  to  the  mufcles  which 
afcend  to  the  throat,  to  the  fubdavian  mufcle,  to  the 
fat,  jugular  vein,  and  fkin. 

Nest  it  gives  a fuperlicial  branch  to  the  fkin, 
trapezius,  and  other  fuperficial  parts  about  the 
fiioulder. 

Next  it  turns  over  the  acromion  procefs,  pafles 
through  the  fuprafcapular  notch,  with  many  wind- 
ings and  contortions  ; fpreads  itfelf  over  ail  the  outer 
furface  of  the  fcapula,  both  above  and  below  the 
fpine,  and  is  the  foie  fuprafcapular  artery.'  The 
manner  of  its  fpreading  is  this ; having  paffed  through 
its  hole  in  company  with  the  fuprafcapular  nerve, 
the  inflant  that  it  has  palled  the  hole  and  begins  to 
lie  flat  upon  the  fcapula,  it  fends  off  two  branches, 
one  on  either  hand  at  right  angles ; and  of  thefe  one 
goes  along  the  upper  border  of  the  fcapula  towards 
its  balds,  the  other  goes  in  the  other  direction  towards 
the  fhoulder -joint,  and  circles  round  the  upper  fide  of 
the  fpine  or  ridge  of  the  fcapula. 

The  main  artery  having  firft  perforated  the  fcapular 
notch,  and  given  thefe  two  fmall  branches,  next 
makes  a fecond  perforation,  viz.  by  paffing  under  the 
root  of  the  acromion  procefs ; and  then  it  again 
divides  into  large  branches,  in  which  it  ends.  The 
one  branch  runs  all  along  the  root  or  bafe  of  the  fpine 
or  high  ridge;  the  other  branch  runs  nearly  in  the 
fame  direftion,  but  lower  down,  viz,  nearer  that  edge 
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where  the  great  fubfcapular  artery  runs ; and  with 
which,  of  courfe,  it  makes  many  free  inofculations. 

This  artery  lies  fo  acrofs  the  neck  that  it  may  be 
cut,  efpecially  in  wounds  with  the  fabre ; and  in  a 
big  man  it  is  of  fuch  fize  as  to  pour  out  a great  quan- 
tity of  blood.  It  is  neceffary  for  the  furgeon  to 
remember  the  great  fize  of  this  fuprafcapular  artery, 
its  long  courfe  over  the  ihouider,  at  what  place  it 
arifes  within  the  cheft,  and  how  it  may  be  compreffed. 
But  in  another  fenfe  alfo  it  is  peculiarly  important ; 
for  the  fuprafcapular  artery  makes  inofculation  with 
the  lower  fcapular  artery,  freer,  and  fuller,  than  in 
almoft  any  other  part  of  any  limb.  One  can  hardly 
force  tepid  water  through  thofe  fmall  arteries  which 
fupport  the  arm  after  the  operation  for  aneurifm  ; but 
the  inofculations  of  this  fuprafcapular  artery  are  fo 
free,  that  often,  though  I have  tied  the  arteries  with 
great  care,  the  very  coarfeft  injection  has  gone  round 
by  it ; and  when  I defired  only  to  injedl  the  head, 
I have  found  the  arteries  of  the  arm  entirely  filled. 
The  conclufion  which  this  leads  to  in  wounds  of  the 
axillary  artery  is  too  obvious  to  need  any  further 
explanation. 


v II.  OF  THE  AXILLARY  ARTERY. 

This  artery  affumes  the  name  of  axillary,  where 
it  lies  in  the  armpit  or  axilla.  The  fcaleni  mufcles 
being  attached  to  the  ribs,  the  artery  paffes  firfl  through 
betwixt  the  firft  and  fecond  fcalenus ; next  it  paffes 
out  from  under  the  arch  of  the  clavicle,  where  it  was 
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protected ; then  it  falls  over  the  bread  in  a very 
oblique  dire&ion ; it  inclines  outwards  towards  the 
axilla,  lies  flat  upon  the  flanting  convexity  of  the  chert, 
is  covered  by  the  pe&oral  mufcles,  becaufe  the  peCtoral 
mufcles  arife  from  the  clavicle,  under  which  the  artery 
partes ; but  far  from  being  proceeded,  it  is  fo  far  expofed 
as  to  be  eafily  felt  beating,  and  it  is  at  this  point  only 
that  it  can  be  rightly  comprerted.  It  declines  rtill 
outwards  and  downwards,  till  at  laft  it  gets  fo  deep 
into  the  arm- pit,  and  fo  much  under  the  fcapula,  as 
to  lie  betwixt  the  ferratus  anticus  and  fubfcapular 
mufcles.  There  it  is  rightly  called  the  axillary  artery. 
In  this  hollow  it  lies  fafe,  protected  by  the  deep 
borders  of  the  pe&oral  mufcle  before,  and  of  the 
latiflimus  dorfi  behind,  fur  rounded  with  fat  and  glands, 
inclofed  within  the  mefhes  of  the  plexus,  or  great  con- 
junction of  nerves,  which  go  to  the  arm,  furrounded 
alfo  by  all  the  veins  of  the  arm,  which  twine  round 
it  in  a wonderful  manner.  Here  it  gives  off  the 
thoracic  arteries  to  the  thorax,  and  the  fcapular  arteries 
to  the  fhoulder.  In  fliort,  the  axilla  itfelf  is  a com- 
plicated rtudy ; but  in  all  that  refpeCts  the  arteries  it 
may  be  made  very  eafy  and  plain.  But  let  the  furgeon 
remember  that  It  is  only  by  a perfect  knowi  edge  of 
the  arteries,  a bold  rtroke  of  the  knife,  and  a mafterly 
ufe  of  the  needle,  that  the  patient  is  to  be  faved  from 
bleedings  after  wrounds  hereabouts ! for  the  old  rtory 
of  comprefiing  the  axillary  artery  above  the  clavicle 
is  now  of  no  credit  with  any  furgeon  of  knowledge  or 
good  fenfe. 

As  the  artery  turns  over  the  borders  of  the 
chert,  it  gives  one  or  two  twigs  to  the  adjacent  parts, 
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as  to  the  fcaleni,  and  to  the  great  nerves  which  lie 
over  the  artery,  and  to  the  ferrated  mufcle,  where  it 
lies  under  the  fcapula : but  thefe  branches  are  fo 
fmall  that  it  is  unneceffary  either  to  number  or  deferibe 
them.  The  thoracic  or  external  mammary  arteries 
are  the  firft  important  branches ; they  are  four  in 
number,  and  they  are  named  after  their  place  or 
office*, 

1.  ARTERIA  THORACICA  SUPERIOR. 

The  upper  thoracic  artery,  being  the  firft,  lies 
of  courfe  deep  in  the  axilla.  It  comes  off  about  the 
place  of  the  firft  or  fecond  rib ; it  lies  betwixt  the 
ieffer  pectoral  and  the  great  ferrated  mufcles *,  it  gives 
its  chief  branches  to  thefe  mufcles,  and  it  alfo  gives 
other  branches  to  the  intercoftal  mufcles  and  the  fpaces 
betwixt  thrxiffs.  But,  upon  the  whole,  it  lies  very 
deep,  is  fmall,  is  fo  fhort  that  the  next  is  entitled  thora^ 
cica  longior  5 it  is  an  artery  of  little  note. 

2.  ARTERIA  THORACICA  LONGIOR. 

The  long  thoracic  artery  is  more  important^ 
fupplying  all  the  great  pe&oral  mufcles  and  the 

mamma.  It  was  named  the  external  mammary  artery  ; 

* 

but  we  are  the  more  willing  to  change  the  name,  fmee 
it  has  no  likenefs  to  the  internal  mammary  artery ; is 
in  no  refped  a counter-part  to  it ; it  might  be  named 
the  pe&oral  artery.  It  is  long,  not  tortuous,  but 
ftraight  and  flender,  and  about  the  fize  of  a crow-quill. 
It  is  needlefs  to  deferibe  an  artery  fo  variable  in  its 

branches 


OF  THE  AXILLARY  ARTERY ? 


branches  as  this  is ; it  is  fufficient  to  fay,  that  after 
giving  fmail  twigs  to  the  axillary  glands,  it  terminates 

. , . i 

y/ith  all  its  larger  branches  in  the  pedtoral  muffle, 
mamma,  and  dun,  and  in  inofculations  with  the 
intercodals  and  internal  mammary  •,  it  is  very  long, 
defending  fometimes  fo  low  as  to  give  branches  to  the 
pblique  mufcies  of  the  belly. 

3.  ARTERIA  THORACIC  A HU  ME  R ARIA, 

The  thoracic  artery  of  the  shoulder  goes  off 
from  the  upper  and  fore  part  of  the  axillary  artery. 
Its  place  is  exadtly  oppofite  to  that  of  the  mammaria 
fuperior,  viz.  under  the  point  of  the  coracoid  procefs, 
infomuch  that  Haller  has  named  it  thoracica  acro- 
mialis.  It  is  a fhort,  thick  artery  ; it  burds  through 
the  interdict  between  the  pedloral  and  deltoid  mufcies, 
and  appears  upon  the  fhoulder  almoft  as  foon  as  it 
comes  off  from  the  main  artery ; it  refembles  the 
thyroid  in  fhape,  being  a fhort  thick  artery,  termi- 
liating  all  at  once  in  a lafh  of  header  branches,  which 
go  over  the  fhoulder  in  various  directions  : but  I 
never  could  obferve  any  order  worth  defending.  One 
deeper  branch  goes  to  the . ferratus  major,  a branch 
goes  along  the  clavicle,  gives  it  the  nutritious  artery, 
and  then  goes  on  to  the  peftoral  muffle,  and  to  the 
fkin  of  the  bread  : it  gives  fmail  branches  to  the  axil- 
lary glands,  and  larger  ones  to  the  deltoid  and  pec- 
toral mufcies  and  fkin  of  the  fhoulder,  for  this  is  very 
much  a cutaneous  artery.  The  chief  branch  is  that 
which  is  lad  named,  running  down  betwixt  the  deltoid 
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and  pedoral  mufcles ; and  the  moil  curious  branch  is 
a imall  artery  which  accompanies  the  cephalic  vein* 
and  runs  backwards  along  the  courfe  of  the  vein 
ri  fmail  and  beautiful  branch, 

4.  ARTERIA  THORACIC  A ALARIS® 

Sometimes,  though  not  always,  there  is  a fourth 
thoracic  artery.  When  it  exifts,  we  find  it  clofe  by 
the  laft  artery ; its  branches,  which  are  fometimes 
numerous,  belong  entirely  to  the  cup  or  hollow  of  the 
axilla ; it  goes  to  the  glands  and  fat,  and  thence  its 
name  of  alaris  or  axillaris.  This  is  the  deepeft 
or  backmofl  of  thefe  mammary  arteries ; it  attaches 
itfelf  to  the  lower  border  of  the  fcapula,  and  we  often 
fee  it  running  along  the  lower  border  a confiderable 
length,  and  giving  branches  chiefly  to  the  fubfcapularis 
mufcle. 


These  are  the  four  mammary  arteries  which  go 
to  the  bread:.  The  arteries  which  go  to  the  fcapula 
follow  next,  and  are  only  three  in  number  ; one,  which 
is  the  counterpart  of  the  fuprafcapuiar  artery,  is  the 
greatefl  branch  from  the  axillary  artery,  fupplies  the 
lower  furface  of  the  fcapula,  and  thence  is  named 
subscapular  artery  ; one,  which,  as  it  is  reflected 
round  the  joint  by  the  outfide,  is  named  the  external 
circumflex  artery  ; and  one,  which,  as  it  turns 
round  the  inner  fide  of  the  joint,  is  named  the  in- 
ternal CIRCUMFLEX  ARTERY* 


5.  ARTERIA 


I 
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5.  ARTER1A  SUE  -SC  APUL  ARIS. 

The  subscapular  artery  is  of  a great  fize  ; 
it  is  hardly  defcribed  in  books,  I might  fay  is  hardly 
known  to  anatomifts.  Douglas,  and  moft  efpecially 
Sabbatier,  have  fcarcely  named  it,  though  it  is  in  fadl 
one  of  the  largeft  arteries  in  the  body,  being  abfolutely 
as  large  as  the  axillary  artery,  from  which  it  takes  its 
rife  *. 

The  greateft  mafs  of  flelh  in  almoft  any  part  of  the 
body  is  that  which  lies  under  and  around  the  fcapula 
in  a ftrong  man;  and  this  artery  fupplies  almofl  all 
that  mafs.  It  goes  off  from  the  axillary  oppofite  to  the 
neck  of  the  fcapula,  juft  under  the  long  head  of  the 
biceps  brachii : it  no  fooner  comes  off  from  the  axil- 
lary  artery,  than  it  attaches  itfelf  to  the  lower  border 
of  the  fcapula  ; and  as  foon  as  it  comes  to  the  edge  of 
the  fcapula  (but  fometimes  lower  down  the  edge,  viz. 
where  the  head  of  the  biceps  comes  off)  it  fplits  into 
two  great  branches  ; one  of  which  goes  to  the  upper, 
and  one  to  the  lower  furface.  But  to  defcribe  each 
little  artery  among  fuch  a mafs  of  flefh,  or  to  expedt 
to  find  them  regular,  would  be  very  thoughtlefs ; the 
general  courfe  of  them  only  can  be  defcribed.  Firft, 
The  greater  branch,  which  goes  to  the  lower  furface 
of  the  fcapula,  is  the  proper  trunk  of  the  fubfcapular 

* It  is  named  often  fcapularis  inferior  or  infra-fcapularis ; it  is 
better  named  fubfcapular,  both  to  harmonize  with  the  name  fub- 
fcapular mufcle,  to  which  it  belongs,  and  alfo  to  contrail  with  its 
counterpart,  the  fuprafcapular  artery,  which  comes  from  the  fubcla- 
vian  artery. 

artery ; 


/ 
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artery ; it  divides  into  two  great  branches,  which 
courfe  all  over  the  lower  or  hollow  furface  of  the 
fcapula  : one  of  thefe  is  deeper,  runs  downwards  along 
the  naked  border  of  the  fcapula,  lies  under  the  mufcles 
upon  the  flat  bone,  and  fupplies  the  inner  furface 
of  the  fubfcapular  mufcle  with  many  branches.  It 
fends  a branch  upwards,  which  runs  along  the  inner 
furface  of  the  neck  of  the  fcapula,  runs  (till  forwards 
under  the  root  of  the  coracoid  procefs,  and  its  extreme 
branch  goes  round  by  the  bafis  of  the  fcapula  to  make 
an  modulation  with  the  larger  branch. 

Secondly,  The  larger  branch  keeps  nearer  the  fur- 
face, and  fupplies  all  the  outer  fide  of  the  fubfcapular 
mufcle.  Its  general  courfe  is  round  the  fcapula, 
down  the  fore  edge,  then  round  by  the  lower  angle, 
then  up  by  the  line  of  the  bafis  fcapulse,  encircling  it 
with  what  might  be  named  a coronary  artery.  It 
fil'd  gives  branches  to  the  teres  major ; then  paffes 
down  along  that  mufcle  to  the  angle  of  the  fcapula ; 
then  turning  along  the  angle  of  the  fcapula  (which 
it  does  not  do  without  leaving  many  branches  behind), 
it  runs  in  a waving  line  all  round  the  bafis  fcapulae, 
till  it  arrives  at  the  upper  corner,  where  it  ends  in  free 
modulations,  both  with  its  own  deeper  branch,  and 
alfo  with  the  fuprafcapular  artery  which  comes  along 
the  fhoulder. 

Now  this  great  branch,  with  all  its  arteries,  belongs 
entirely  to  the  lower  furface  of  the  fcapula  ; but  the 
branch  which  leaves  it  at  the  neck  of  the  fcapula 
turns  round  under  its  lower  edge,  gets  to  the  upper 
furface  of  the  fcapula,  runs  in  under  the  infra- 

fpinatus 
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fpinatus  and  teres  major  mufcles,  betwixt  them  and 
the  bone ; and  although  the  fuprafcapular  artery  from 
the  fhoulder  fupplies  chiefly  the  upper  parr,  of  the 
fcapula,  yet  it  is  chiefly  above  the  fpine  that  that 
artery  circulates,  while  the  lower  parts  of  the  Infra- 
fpinatus  and  the  Teres  minor  mufcles  are  left  to  be 
fupplied  by  this  refle&ed  branch  of  the  fubfcapular 
artery:  thus  this  refle<5ted  branch  gives  its  arteries, 
firft  to  the  Teres,  then  it  enters  into  the  hollow  under 
the  fpine,  and  befides  fupplying  the  infra-fpinatus  and 
the  bone  itfelf,  it  alfo  makes  a circle,  though  a fliorter 
one,  and  inofculates  with  the  fupra-fcapuralis,  juft  as 
the  other  branch  of  this  fame  artery  does  on  its  lower 
furface.  This  branch  defcends  nearly  to  the  corner 
of  the  fcapula  before  it  begins  this  inofculating  circle ; 
but  it  fends  alfo  another  chief  branch  round  the 
neck  of  the  fcapula,  which  advancing  towards  the 
fuprafcapular  notch,  inofculates  very  largely  with  the 
fuprafcapular  artery. 

Thus  is  the  fcapula  encircled,  and  fupplied  with  a 
wonderful  profufion  of  blood  by  two  great  arteries  ; 
one,  the  suprascapular  artery,  coming  acrofs  the 
neck,  over  the  fhoulder,  and  through  the  fcapular 
notch ; another,  the  subscapular  artery,  which 
comes  from  the  axilla  to  the  lower  flat  furface  of  the 
fcapula,  and  divides  at  the  edge  of  the  fcapula  into 
two  great  branches ; one  of  which  keeps  ftill  to  the 
flat  furface,  while  the  other  turns  over  the  edge  of 
the  fcapula,  and  fupplies  in  part  its  upper  or  outer 
furface* 


6*  ARTERIA 
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6.  ARTERIA  CIRCUMFLEX  A POSTERIOR. 

The  posterior  circumflex  artery  is  a very 
large  one.  It  arifes  either  along  with,  or  immediately 
after,  the  great  fubfcapular  artery ; the  place  of  it 
is  of  courfe  fettled  by  the  place  of  the  fhoulder-joint, 
for  it  belongs  fo  peculiarly  to  it  that  it  is  fometimes 
named  the  Humeralis,  fometimes  the  Articularis, 
fometimes  the  Reflexa  Humeri.  It  goes  off  between 
the  fubfcapularis  and  teres  major  mufcles ; it  pafles  in 
between  them  to  get  to  the  joint ; it  then  turns  round 
the  fhoulder-bone,  accompanied  by  the  circumflex 
nerves,  juft  as  the  fuprafcapular  artery  is  accompanied 
by  the  fuprafcapular  nerve;  it  ends,  after  having 
made  nearly  a perfect  circle,  upon  the  inner  furface 
of  the  deltoid  mufcle. 

Its  branches  are,  firft,  Twigs  to  the  nerve  which  ac- 
companies it,  and  to  the  capfule  of  the  fhoulder-joint. — 
Secondly,  Branches  to  the  coraco-brachialis  and  fhort 
head  of  the  biceps,  and  to  the  triceps,  and  a twig  to 
that  groove  in  which  the  tendon  of  the  long  head  of 
the  biceps  lies. — Thirdly,  It  fends  large  branches  to 
the  fubfcapularis,  to  the  long  head  of  the  triceps,  &c.~ 
And,  laftly.  The  artery,  far  from  being  exhaufted  by 
thefe  branches,  goes  round  the  bone,  turns  over  the 
joint  under  the  deltoid  mufcle,  and  ends  in  a great 
number  of  branches,  ftili  accompanied  by  branches 
of  the  nerve,  which  are  diftributed  in  part  to  the 
capfule,  but  chiefly  to  the  lower  furface  of  the  deltoid 
mufcle,  where  it  lies  upon  the  joint. 


7.  ARTERIA 
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7.  ARTERIA  CIRCUMFLEXA  ANTERIOR. 

The  anterior  circumflex  artery,  which  goes 
round  the  fore  part  of  the  joint,  bears  no  kind  of  pro- 
portion to  that  great  artery  which  pafles  round  the 
back.  The  anterior  goes  off  from  the  fame  point 
nearly  with  the  poflerior,  or  fometimes  arifes  from  the 
pofterior  itfelf ; it  takes  a direction  exactly  oppolite  ; 
it  keeps  clofe  to  the  ftioulder-bone,  pafles  under  the 
heads  of  the  coraco-brachialis  and  biceps ; encircles 
the  head  of  the  os  humeri  juft  at  the  root  of  the  cap* 
fular  ligament,  and  goes  round  till  it  meets  and  inof- 
culates  with  the  pofterior  circumflex  artery,  I never 
could  find  thofe  mufcular  branches  which  are  faid  to 
go  to  the  fcapula,  or  have  found  them  very  trivial ; 
the  whole  artery  belongs  to  the  bone  and  its  parts ; 
it  encircles  the  root  of  the  capfule  with  a fort  of 
coronary  artery ; it  gives  twigs  to  the  capfule,  the  perk 
ofteum,  and  the  tendons,  which  are  implanted  into  the 
head  of  the  bone ; and  having  given  twigs  to  the 
heads  of  the  biceps  and  coraco-brachialis,  it  gives  off 
its  only  remarkable  branch,  which  is  indeed  regular 
and  curious  ; it  is  a fmall  branch  which  runs  down 
along  the  bone  in  the  groove  in  which  the  tendo”  of 
the  biceps  lies. 


Concerning  the  axillary  artery  in  general,  there 
is  more  to  be  obferved  than  this  occafion  will  allow. 

But 


/ 
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But  thefe  things  mull  not  be  paffed  over  in  total 
filence.  In  the  firft  place,  the  artery,  as  it  pafles  over 
the  border  of  the  cheft,  and  after  leaving  the  arch  of 
the  clavicle,  is  feit  beating,  and  there  only  can  it  be 
com  prefled. 

v - , • , i i 1 

The  comprefling  of  the  fubclavian  artery  with 
a tourniquet  or  with  the  thumb,  attracted  at  one 
time  fo  much  attention,  and  incited  fo  many  to  fpeak 
about  it,  that  it  came  to  be  thought  important, 
and  has  been  ever  fince  efteemed  practicable  *,  and 
yet  even  thofe  who  have  fpoken  the  mo  ft  con- 
fidently have  taken  the  thing  merely  upon  vague 
report,  have  negle&ed  to  read  the  proper  books, 
have  defcribed  the  way  of  comprefling  as  above 
the  clavicle,  not  knowing  that  it  fliould  be  done 
below  it.  Camper,  in  his  cc  Fabrica  Brachii  Hu- 
man!,35  fir  ft  mentioned  what  he  had  demonftrated  in 
his  clafs,  viz.  that  he  could,  by  placing  the  thumb 
under  the  point  of  the  coracoid  procefs,  fo  comprefs 
the  axillary  artery  againfl  the  fecond  rib  where  it 
lies  upon  it,  that  even  the  ftrength  of  a fyringe  could 
not  pufh  an  injection  through  it  *.  And  thofe 

who 

* In  cadaveribus  plus  femel  in  publico  theatro  monflravi,  Comprirni 
pofle  integram  arteriam  ; ligabam  arteriam  aortam  infra  arcum,  refe~ 
cab  am  deinde  axillarem  dextram,  ac  fiphone  axillari  fmiftras  adap- 
tata  fortiter  aquam  impellens,  folo  digito  eo  modo  moderare  potui 
fubclaviam,  ut  ne  gutta  quidem  efflueret : quod  quanti  momenti  effe 
queat  in  amputatione  humeri  in  articulo  nemo  non  videt.  In  vul- 
sieribus  fclopetariis,  aliifque  circa  humeri  articulum  inflidtis,  fangui- 
nis  profufionem  fimiliter  compefcere,  fi  non  penitus  fiftere  poflemus. 
Vid.  Camper,  lib.  i.  p.  15.— -The  plain  reafon  why  we  are  able  thus 
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who  learn  things  by  hearfay,  have  faid  that  u the  fub« 
clavian  artery  could  be  comprefled  by  thrufting  the 
thumb  in  above  the  clavicle  although,  in  fad,  the 
arch  is  fo  deep,  the  mufcles  fo  ftrong,  and  the  artery  fo 
little  expofed,  that  this  is  abfolutely  impofllble. 

From  my  fpeaking  with  a Teeming  intereft  about  the 
preference  of  one  of  thefe  two  places  to  the  other,  it 
may  be  thought  that  I believe  this  piece  of  knowledge 
ufeful : Quite  the  reverfe  ! I know  it  to  be  dangerous  ; 
I know  it  to  be  lefs  practicable  than  authors  report  and 
believe  ; and  I repeat  what  I faid  on  a former  occafion, 
that  “ it  is  eafy  to  flop  the  pulfe  of  an  artery,  but  quite 
another  matter  to  flop  the  flow  of  blood  through  it.J? 
We  thruft  down  our  hands  and  comprefles,  and  reft 
with  our  whole  weight  upon  the  artery  ; it  feems  flop- 
ped,  becaufe  the  pulfe  is  flopped  ; but  the  firft  ftroke  of 
the  knife  fhows  us  how  far  we  are  gone  in  a dangerous 
miftake.  I may  fay,  without  breach  of  confidence, 
that  I have  feen  one  gentleman  truft  to  it,  who  will 
never  trouble  himfelf  about  it  again.  He  was  a dex- 
terous furgeon  ; and  in  a great  aneurifm  of  the  axilla 
was  deluged  with  blood  at  the  flrfl  ftroke  of  the  knife, 
and  faved  his  patient  only  by  a plunge  of  the  great 
needle. 

Secondly,  It  is  'much  to  be  lamented  that  we  can* 
not  really  fupprefs  the  blood  5 not  merely  becaufe  it 


to  comprefs  the  artery  in  the  dead  fubjecc  is  the  want  of  refill- 
since  in  all  the  mufcles.  If  ever  it  be  polfible  in  the  living  body, 
it  mult  be  when  the  flrength  is  low,  and  the  circulation  very  Ian-* 
guid,  after  the  patient  has  fainted  with  lofs  of  blood. 

V©l,  II,  B b 


would 
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would  make  every  wound  lefs  dangerous,  but  becaufe 
It  would  greatly  facilitate  operations  which  we  are  called 
upon  every  day  to  perform.  Would  it  not  be  pleafant 
if  we  could  cut  the  cancerous  bread  without  the  lofs  of 
blood  ? or  fearch  into  the  axilla  with  perfed  delibe- 
ration, and  cut  difeafed  parts  out  with  the  knife,  not 
tearing  them  in  a brutal  manner  with  our  fingers  ? Yet 
dill,  by  ftudying  this  piece  of  anatomy,  the  furgeon 
knows  both  from  what  fource  all  the  arteries  which 
bleed  upon  the  furface  of  the  amputated  bread  come, 
viz.  the  long  mammary  artery  ^ and  alfo  that  in  any 
very  dangerous  fituation  it  would  be  eafy  to  command 
all  the  bleeding  orifices  by  one  dip  of  the  needle,  the 
axilla  being  open.  He  alfo  knows  that  the  thoracica^ 
alaris  and  the  (hort  thoracic  artery  fupply  all  the  glands, 
aijd  that  thefe  lurk  too  deep  in  the  axilla  to  be  fecured 
otherwife  than  by  a comprefs  : fo  that  thefe  arteries  are 
in  fad  opened  by  tearing  with  the  fingers,  and  are 
{topped  by  thruding  in  a fpunge.  He  knows  alfo  how 
many  large  arteries  there  are,  efpecially  about  the  fca- 
pula,  of  which  the  bleeding  mud  referable  that  of  the 
axillary  artery  itfelf ; he  will  judge  of  the  nature  of 
the  wound  by  the  pulfe  ; and  he  will  ad  with  great 
advantage  in  all  doubtful  cafes,  by  remembering  thefe 
great  arteries  of  the  fcapula,  which-  either  bleed  out- 
wardly mod  furioufly,  or  if  they  feem  to  dop,  it  is  only 
by  filling  the  axilla  with  blood. 

^ O %' 

Thirdly,  The  connedion  of  the  artery  with  the 
axillary  Helves,  though  it  mud  be  more  fully  defcribed 
in  another  place,  mud  yet  be  obferved  here  as  a 
relation  too  important  to  be  omitted.  The  artery 
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p'affes  along  with  the  nerves  through  the  interdice  of 
the  fcaleni  mufcles ; the  nerves,  which  confid  of  no 
lefs  than  feven  pairs,  make  by  their  mutual  connexions 
a fort  of  net,  which  is  called  the  plexus  of  the  axillary 
nerves.  This  plexus  has  its  mefhes  formed,  not  by 
fmali  divihons,  but  chiefly  by  the  feven  great  cords* 
This  broad  plexus  lies  over  the  artery  as  it  comes  out 
from  the  chefl ; the  artery  perforates  the  plexus,  or 
pafles  through  one  of  the  larged  mefhes  in  the  cavity  of 
the  axilla  \ and  when  we  extend  the  arm,  for  example^ 
to  cut  out  an  axillary  gland,  the  great  veins  lie  neared: 
the  knife,  or  lowed  in  the  axilla  ; the  plexus  of  nerves 
next ; and  lad  of  all  the  artery  which  has  jud  perfora- 
ted the  plexus  of  thefe  great  nervous  cords ; three 
nerves  are  below  the  artery  and  two  above  ; and  when 
the  arm  is  luxated,  and  the  fhoulder-bone  pufhed  down- 
wards, the  head  of  it  is  fo  prefled  againd  the  net  of 
nerves,  and  the  artery  is  fo  compreded  betwixt  the 
head  of  the  bone  and  the  mefh  of  nerves,  that  1 have 
very  feldom  failed  to  find  the  pulfe  aimed  entirely  fup® 
prefled  in  luxations  of  this  kind. 

This  connexion,  viz,  with  the  nerves,  is  a very  in« 
terefling  one.  It  is  plainly  fuch  that  the  artery  can« 
not  be  hurt  without  a wound  of  the  nerves ; it  has 
never  been  known  that  the  artery  has  been  cut  in  the 
axilla  without  the  arm  being  lamed  by  this  wound  of 
the  nerves : alfo  the  nerves  cannot  be  hurt  without  the 
artery  being  in  danger ; but  it  does  efcape  fometimes ; 
of  which,  among  other  examples,  this  is  one  of  the 
mod  Angular.— I have  feen  the  artery  efcape  in  wounds 
when  the  nerves  were  hurt ; but  how  it  could  efcape 
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the  ftroke  of  a blockhead’s  needle  in  the  following 
cafe,  I am  at  a lofs  to  conceive.  A Woman  came  to 
me  with  a great  firing  hanging  in  her  axilla,  and  along 
with  her  came  her  furgeon.  He  had  about  three 
months  before  cut  off  her  bread  for  a cancer,  and 
moreover  fome  glands  from  the  axilla,  from  which 
there  was  a bleeding  ; and  of  courfe,  as  his  fingers 
could  not  go  deep  enough,  he  took  a needle  propor- 
tionably  large,  {truck  it  down  into  the  arm-pit,  and  tied 
all  up.  When  he  brought  his  patient  to  me,  there 
hung  from  the  arm-pit,  not  a furgical  ligature,  but  a 
good  large  tape ; the  axilla  was  a large  gaping  and 
terribly  fetid  ulcer ; I palled  my  finger  into  it,  and  felt 
the  arteries  beating  around  it,  and  the  tape  firm  about 

fome  cord  of  nerves,  whether  one  or  more  I could  not 

* ■ « • * \ * 

tell ; the  Woman’s  fingers  were  as  crooked  as  a bird’s 
talon,  and  her  arm  hung  by  her  fide  quite  ufelefs  and 
lame.  I made  the  furgeon  feel  the  nerve  with  his  fin- 
ger, and  offered  to  cut  out  the  ligature  fafely  ; but  he 
carried  away  his  patient,  that  he  might,  though  at  a 
long  interval,  finifh  the  operation  himfelf. 

The  breafl:  had  been  long  healed,  and  the  cord  acled 

■ 

as  an  iffue  in  the  axilla.  How  near  the  edges  of  this 
needle  mud  have  been  to  the  great  artery,  it  is  terri- 
ble to  think ; and  it  is  mod  providential  that  fuch  ac- 
cidents do  not  happen  daily,  confidering  how  much 
this  crooked  needle  is  ufed  in  deep  places,  where  it  is 
lead  fit  to  be  ufed. 


III.  OF 


OF  THE  BRACHIAL  ARTERY. 


373 


III.  OF  THE  BRACHIAL  ARTERY. 

The  brachial  artery  is  that  divifion  of  the  artery 
which  is  marked  by  the  tendon  of  the  great  perioral 
mufcle  ; for  as  that  is  the  fore  border  of  the  axilla,  all 
above  that  is  axillary,  and  all  below  it  brachial  artery, 
down  to  the  bend  of  the  arm,  where  it  divides  into 
the  radial  and  ulnar  arteries.  The  brachial  artery 
runs  clofe  along  the  os  humeri  on  its  inner  fide,  here 
the  bone  is  molt  naked  ; and  this  is  the  line  in  which 
we  feel  the  artery  beating,  and  apply  the  cufhion  of  the 
tourniquet. 

To  defcribe,  as  fome  authors  have  done,  each  infig* 
nificant  and  namelefs  branch  which  this  artery  gives 
off,  were  to  make  a fimple  matter  intricate  beyond  all 
enduring.  The  whole  matter  is  this : As  the  artery 
goes  downwards,  lying  exadlly  on  the  inner  fide  of  the 
arm  bone,  and  direftly  in  the  middle  betwixt  the  bi- 
ceps on  the  fore  part  and  the  triceps  behind,  it  gives 
frequent  branches  to  each.  Thofe  going  to  the  biceps 
are  fhort,  fmall,  pretty  regular,  and  exceedingly  like 
each  other  all  the  way  down  the  arm  ; and  they  are 
thus  frequent,  and  very  fhort,  in  confequence  of  the 
artery  adhering  clofer  to  the  fides  of  the  biceps.  Not 
one  of  them  can  be  diflinguifhed,  or  is  worth  naming, 
Thofe  which  it  fends  downwards  to  the  triceps  are 
(in  confequence  of  that  being  a large  mufcle,  with  fe- 
veral  thick  and  flefhy  origins)  both  longer  and  more 
tortuous,  and  more  important  5 and  they  accordingly 
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have  fome  of  them  appropriated  names.  Of  tliefe 
arteries  going  down  towards  the  back  part  of  the  arm, 
and  working  their  way  among  the  mufcles,  three  chiefly 
are  to  be  obferved.  Firft,  The  arteria  profunda  fu« 
perior,  which  goes  round  the  back  of  the  arm  to  the 
exterior  mufcles,  and  is  often  named  the  upper  mufcular 
artery.  Secondly,  Another  like  it,  called  arteria  pro- 
funda inferior,  or  the  lower  mufcular  artery.  Thirdly, 
The  ramus  anaftomoticus  major,  which  anaflomofes 
round  the  elbow  with  the  branches  of  the  ulnar  artery* 
Thefe  three  chiefly  deferve  notice. 

I.  arteria  profunda  humeri  superior* 

Those  arteries,  which  in  the  limbs  go  deep  among 
the  flefhy  parts,  as  in  the  arm  or  thigh,  have  always 
one  of  two  names,  either  profunda  or  inufcularis,  and 
often  both.  The  upper  deep  mufcular  artery  of  the 
arm  is  about  the  fize  of  a crow-quill,  or  larger  ; it  goes 
off  from  the  inner  fide  of  the  brachial  artery,  juft 
where  the  tendons  of  the  latiflimus  dorfi  and  teres  are 
inferted : and  very  often  it  arifes  from  the  great  artery 
of  the  fcapula,  or  that  of  the  joint,  viz.  the  fub-fcapu* 
laris,  or  reflexa  humeri. 

The  profunda  turns  downwards  and  backwards 

; ; t , . < 

round  the  bone ; it  glides  in  betwixt  the  firft  and  fe- 
cond  head  of  the  triceps ; -there  it  divides  within  the 
thick  flelh  of  that  mufcle  into  two  chief  branches,  or 
the  two  branches  fometimes  part  immediately  after 
their  common  origin,  or  fometimes  they  go  off  apart 
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from  the  humeral  artery.  One  of  thefe,  perforating 
the  biceps  mufcle,  turns  quite  round  the  bone ; and 
Monro  the  Father,  who  gave  us  the  name  of  fpiral 
nerve,  named  this  alfo,  very  properly,  the  mufcular 
fpiral  artery : fo  this  artery  alfo,  as  well  as  the  fupra- 
fcapular  and  circumflex  arteries,  has  its  accompanying 
nerve.  This  long  artery  runs  down  the  back  and  out- 
fide  of  the  arm  ; it  defcends  quite  to  the  outer  condyle 
of  the  os  humeri,  and  by  branches  round  the  olecranon, 
and  over  the  outer  condyle,  it  inofculates  very  freely 

with  the  radial  artery. 

_ / 

The  other  branch  of  the  profunda  fuperior  runs 
down  the  inner  fide  of  the  arm,  gives  many  branches 
to  the  triceps,  and  coraco-brachialis ; gives  a few  alfo 
to  the  biceps  and  deltoid  mufcle : its  longed  branch, 
the  proper  termination  of  the  artery,  runs  downwards 
till  it  touches  the  inner  condyle,  as  the  pofterior 
branch  does  the  outer  condyle  ; and  this  inner  artery 
communicates  with  the  outer  branch  round  the  ole- 
cranon, making  fmall  but  frequent  and  beautiful  in- 
ofculations ; and  it  alfo  inofculates  over  the  condyle 
with  the  reflected  branch  of  the  ulnar  artery.  In 
fhort,  the  profunda  fuperior  turns  down  towards  the 
back  part  of  the  arm,  buries  itfelf  under  the  triceps 
mufcle,  fupplies  all  the  flefh  of  the  triceps,  and  di- 
vides in  the  heart  of  that  mufcle  into  two  branches, 
both  of  which  go  down  to  the  elbow-joint,  and  inof. 
culate ; the  one,  round  the  outer  condyle  with  the  ra- 
dial artery ; the  other,  round  the  inner  condyle  with 
Che  ulnar  artery. 
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ARTERIA  PROFUNDA  HUMERI  INFERIOR  VEL 

MINOR. 

The  lesser  profunda,  or  the  lower  mufcular  ar- 
tery, is  fo  named  becaufe  it  refembles  the  former  in  al- 
moft  all  points.  It  is  fmaller,  being  not  half  the  fize 
(viz.  of  a crow-quill),  and  goes  off,  in  general,  about 
two  inches  lower  down  the  arm.  Its  courfe,  alfo,  is 
exaclly  fimilar,  except  in  this,  that  it  is  fingle,  does  not 
divide  into  two  branches  ; it  gives  twigs  to  the  mufcles 
of  the  arm  ; runs  down  to  the  inner  condyle,  and 
after  touching  it,  makes  a hidden  and  ferpentine  turn, 
by  which  it  gets  upon  the  back  part  of  the  elbow-joint. 
Its  chief  inofculations  are  with  the  upper  profunda,  and 
with  the  recurrens  interoffea  upon  the  back  part  of  the 
joint. 

Betwixt  the  upper  and  lower  profunda  there  gene- 
rally is  fent  off  that  artery  which  is  to  nourifh  the 
bone.  It  is  named  arteria  nutritia  humeri  ; but 
is  not  of  fufficient  importance  to  be  numbered  among 
the  main  branches  of  the  artery.  The  nutritious  ar- 
tery fends  off  fmall  branches,  or  rather  fmall  twigs,  to 
the  brachialis,  or  that  m'ufcle  which  lies  under  the  bi- 
ceps and  to  the  triceps ; and  it  perforates  the  bone 
* about  its  middle  in  one  larger  artery,  and  fometimes 
there  are  alfo  one  or  two  fmaller  ones. 

3.  RAMUS  ANASTOMOTICUS  MAJOR. 

THE  GREATER  ANASTOMOSING  ARTERY  is  OUe  of 

three  or  four  which  anaftomofe  round  the  elbow- 

. joint ; 
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joint : for  as  the  humeral  artery  advances  towards  the 
bend  of  the  arm,  it  begins  about  three  inches  above 
it,  to  give  off  fidewife,  and  almofl  at  right  angles  with 
the  trunk,  three  or  four  fmall  arteries,  more  or  fewer 
according  to  the  fize  of  the  arm.  Each  of  thefe  fends 
its  little  twigs  round  the  condyle,  to  inofculate  with 
the  arteries  of  the  forearm  both  radial  and  ulnar* 
Among  thefe  one  is  diftinguifhed  for  its  fize  and  im- 
portance ; it  is  one  of  the  largefl  of  thefe  arteries,  and 
thence  named  anastomoticus  magnus  ; it  arifes 
from  the  Humeral  artery  about  three  inches  above  the 
joint ; it  lies  clofe  by  the  fide  of  the  brachialis  internus, 
and  gives  many  branches  to  it  and  to  the  triceps ; but 
it  is  chiefly  expended  in  three  branches,  one  of  which 
turns  backwards,  and  running  up  the  arm  gives  branch- 
es to  the  mufcles,  and  inofculates  with  the  profunda : 
another  goes  downwards  towards  the  middle  of  the 
bend  of  the  arm,  and  gives  branches  to  the  pronator 
teres  and  the  flexor  digitorum ; and  then  going  deep- 
er, it  touches  the  capfule,  and  makes  a beautiful  inof- 
culation  over  the  forepart  of  the  joint  with  the  ra- 
dial recurrent  or  inofculating  artery  : another  branchy 
the  moft  important,  and  the  chief  termination  of  the 
artery,  runs  down  betwixt  the  olecranon  and  the  con- 
dyle, in  the  hollow  where  the  ulnar  nerve  lies.  It  firfl 
contributes  to  that  net-work  of  inofculations  which 
covers  the  back  of  the  joint  over  the  olecranon  ; it  in® 
ofculates  very  freely  with  the  recurrens  ulnaris ; and 
it  is  this  inofculation  that  gives  the  artery  its  impor- 
tance and  its  name.  This  is  the  channel  through  which 
the  blood  goes  after  the  operation  for  the  aneurifmj, 
as  we  know  from  preparations  $ and  I have  feverai 

times 
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times  felt  for  it,  and  found  it  after  the  operation,  while 
the  arm  was  dill  very  fmall,  having  been  wafted  by  the 
difeafe  and  by  the  fuppuration. 

I have  not,  in  describing  thefe  arteries  of  the  arm* 
once  mentioned  the  name  of  collateral  artery  ; for  it 
is  a name  which  muft  be  entirely  dropped,  becaufe  it 
has  been  much  abufed.  Sabbatier,  Murray,  Haller, 
and  all  the  French  and  German  anatomifts,  have  na- 
med the  arteriae  profundse  collateral  arteries  ; 
becaufe  they  lie  alongfide  of  the  great  artery,  run- 
ning along  with  it  down  the  arm.  Douglas,  and  the 
Englifh  anatomifts  and  furgeons,  have  called  the  three 
or  four  fhort  anaftomofmg  branches  near  the  elbow 
the  collateral  arteries ; becaufe,  though  they  run  off  at 
right  angles  or  obliquely  from  the  trunk,  yet  they  run 
parallel  with  each  other.  Dropping  this  name,  then, 
we  find  no  more  than  three  arteries  in  the  arm  of  any 
note : the  upper  or  greater  profunda,  with  its  two 
branches ; the  lower  or  leffer  profunda  ; and  the  great 
anaftomofmg  artery. 


OF  THE  ARTERIES  OF  THE  FOREARM,  VIZ.  OF  THE  RA? 

DIAL,  ULNAR,  AND  INTEROSSEOUS  ARTERY. 

The  place  and  condition  of  this  artery  at  the  bend 
of  the  arm  is  as  interefting  as  where  it  lies  in  the 
axilla  ; for  while  bleeding  is  allowed,  or  is  pra&ifed 
by  low  and  ignorant  people,  operations  at  this  point 
muft  be  more  frequent  than  at  any  other,  and  muft 
be  eafy  or  fuccefsful  only  in  proportion  as  the  artery 
and  all  its  relations  is  well  underftood, 
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The  humeral  artery  {till  continues  an  undivided 
Crunk,  much  lower  than  the  bend  of  the  arm  ; though 
vve  are  accuftomed  to  name  that  as  the  place  at  which 
it  divides.  The  whole  arm,  it  muft  be  remembered* 
is  covered  with  a fafcia,  and  that  fafcia  lies  over  the 
artery ; but  at  the  bend  of  the  arm  there  is  a pecu- 
liar fafcia,  or  at  leafl  the  round  tendon  of  the  biceps 
fb  flrengthens  the  general  fafcia,  by  fending  a broad 
expanfion  obliquely  acrofs  the  bend  of  the  arm  (which 
fafcia  is  fixed  into  the  condyle  and  down  the  edge  of 
the  ulna),  that  we  call  this  expanfion  peculiarly  the 
tendon  of  the  biceps,  and  fay  that  the  artery  is  at  the 
bend  of  the  arm  covered  and  protected  by  the  tendon 
of  the  diceps  mufcle.  The  condition  then  of  the  artery 
is  fhortly  this  : It  comes  from  the  infide  of  the  arm, 
inclining  all  along  towards  the  middle  of  the  bend 
or  folding  of  the  forearm  ; there,  without  any  parti- 
cular ring  or  aperture  for  its  admiffion,  it  paffes 
under  the  aponeurofis  of  the  biceps  mufcle  ; for  the 
aponeurofis  of  the  biceps  and  of  the  arm  in  general  are 
one  continued  fheath.  When  thus  lodged  behind  the 
tendon,  it  lies  in  a deep  hollow  betwixt  the  flexors  and 
extenfors  of  the  arm,  or,  in  other  words,  betwixt  the 
mufcles  of  the  upper  and  of  the  lower  edge ; the  ten- 
don of  the  biceps  covers  this  triangular  hollow ; the 
floor  or  bottom  of  it  is  the  coronary  procefs  of  the  ulna 
and  the  forepart  of  the  elbow-joint,  and  there  the  artery 
lies  imbedded  in  cellular  fubftance,  encircled  by  thofe 
veins  which  accompany  the  artery  particularly,  and 
which  are  thence  named  venae  comites;  and  it  car- 
ries along  with  it  a nerve  in  diameter  equal  to  itfelf, 
and  this  nerve  is  named  the  great  radial  neryeo 


The 
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The  artery  does  not  divide  immediately,  even  after 
it  has  thus  palled  the  bend  of  the  arm>  but  goes  down 
deep  among  the  flefli  of  the  forearm,  and  there  di- 
vides ; the  ulnar  artery  being  lodged  under  the  thick 
fieOi  of  the  pronator  and  flexor  fublimis  mufcles,  and 
the  radial  artery  under  the  ftrong  flelhy  belly  of  the 
flexor  radialis  and  of  the  fupinators,  not  abfolutely 
within  their  fubftance,  but  under  cover  of  their  flelhy 
bellies,  which  fwell  out  into  a great  thicknefs  at  this 
part  of  the  arm.  The  only  part  of  the  artery  which 
is  expofed,  the  point  which  we  feel  beating,  is  that 
where  the  Angle  and  undivided  trunk  firft  begins  to 
pafs  under  the  thicker  fafcia  of  the  biceps  mufcle; 
and  there  the  artery  is  pulhed  forwards,  raifed,  and 
made  to  appear  fuperficial  by  the  projection  of  the 
coronoid  procefs  and  brachialis  mufcle,  or,  properly 
fpeaking,  by  the  protrufion  of  the  forepart  of  the 
elbow-joint.  This  is  juft  before  it  finks  into  the  tri- 
angular hollow  betwixt  the  mufcles. 

This  artery  is  Angular  in  one  kind  of  lufus  naturae, 
which  never  happens,  nor  any  thing  fimilar  to  it, 
in  the  lower  extremity,  viz.  that  the  trunk  of  the 
artery  forks  into  two  great  branches  high  in  the  arm ; 
fometimes  in  the  axilla,  but  oftener  in  the  middle  of 
the  arm,  or  opofite  to  the  peCloral  mufcle : and  I 
have  conftantly  obferved,  when  this  happened,  that 
the  radial  artery  was,  as  it  were,  the  accidental  branch, 
and  paffed  acrofs  the  arm  near  the  bend  of  the  elbow, 
fo  as  to  traverfe  the  ulnar  or  main  artery  ; and  that 
the  radial  artery  paftes  quite  on  the  outfide  of  the 
fafcia,  which  binds  down  the  ulnar  or  main  branch  of 
the  artery. 


This 
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This  Ihort  defcription  involves  many  points  which 
the  furgeon  fhould  think  of,  and  more  than  can  be 
touched  upon  in  this  place.  The  following  confe- 
quences  certainly  follow  from  this  arrangement  of 
parts. 

Firft,  The  artery  lying  thus  deep  under  the  biceps, 
cannot  be  hurt  by  any  fkilful  furgeon,  though  bleed- 
ing the  very  vein  under  which  it  beats,  and  at  the  mod 
critical  point  $ it  is  hurt,  as  far  as  1 have  obferved, 
only  by  the  rudeft  ftroke  of  very  ignorant  fellows  ; I 
have  feen  in  fix  cafes  a wound  in  it  little  lefs  than  a 
quarter  of  an  inch  in  length.  In  one  of  the  operations 
I found  it  abfolutely  transfixed ; the  blood  had  been 
poured  out  from  the  orifice  behind ; I felt  with  fur® 
prife  the  artery  running  over  the  tumor,  not  under  it  ; 
and  having  opened  the  fac,  I paffed  a probe  through 
the  artery  from  fide  to  fide. 

Secondly,  Since  the  artery  divides  only  after  it  has 
gone  deep,  where  its  great  branches  are  prote&ed  by 
the  mufcles  of  the  forearm,  the  trunk  only  is  wounded 
in  bleeding ; the  branch  is  never  wounded  5 and  we 
cannot  but  be  furprifed  that  Hunter,  Haller,  Sharp, 
and  others,  who  ought  to  have  ftudied  this  point,  be® 
lieved  it  to  be  fometimes  at  leafl  wounded  in  one  of 
its  branches ; nor  can  we  think,  without  furprife,  of 

the  arteries  being  fo  little  underftood  in  the  time  of 

. - ' 

Dr.  Monro  the  Father,  that  he  is  forced  to  argue  the 
propriety  of  doing  the  operation  of  aneurifm  from 
this  fa£t,  66  That  though  it  were  dangerous  to  trufk 
to  the  common  anaftomofis  round  the  elbow,  yet  it 
fometimes  happens,  that  the  two  branches  of  the  ra- 
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dial  and  ulnar  are  fet  of  in  the  axilla.”  This  furely 
muff  have  been  but  a cold  affurance  to  the  furgeon  in 
thofe  days,  viz.  that  he  was  to  truft  chiefly  to  the 
chance  of  a lufus  naturae  for  the  fuccefs  of  one  of  his 
greatefl  operations. 

Thirdly,  It  nlufl  follow,  fince  the  artery  lies  behind 
the  fafcia,  and  is  wounded  through  it,  that  the  blood? 
being  poured  out  behind  the  fafcia,  muff  raife  it 
into  a hard,  firm,  and  (in  time)  inelaftic  tumoun 
growing  every  day  firmer  and  harder.  If  furgeons 
will  but  think  of  this,  they  will  go  through  their 
operation  more  correflly.  It  makes  a point  of  vaft 
importance  in  the  defcription  of  aneurifm,  fince  it 
gives  outwardly  the  true  character,  and  inwardly  the 
true  fliape  and  appearance  of  the  tumour,  when  the 
operation  is  begun,  the  outward  incifion  being 
performed.  Had  it  been  but  attended  to  rightly, 
what  noife  and  wrangling  might  it  not  have  faved 
about  the  nature  and  names  of  the  difeafe  (yet  flill 
the  older  furgeons  knew  and  defcribed  this  piece  of 
anatomy,  though  they  made  but  a poor  ufe  of  it)  ? 
and  what  idle  and  flupid  defcriptions  might  it  not 
have  prevented,  fuch  as  we  have  never  feen  in  furgical 
books  till  now,  of  diffufed  aneurifm,  and  the  opera- 
tion for  diffufed  aneurifm  ; when  in  truth  the  firft 
ftroke  of  the  knife  {hows  it  to  be  a tumour  very  dif- 
ferent from  that  which  fuch  names,  and  fuch  formal 
divifions,  and  old  fafhioned  defcriptions  muff  convey  ? 
The  cup  of  an  aneurifm  is  the  triangular  hollow 
which  I have  defcribed,  and  the  bag  of  the  tumour  is 
the  extended  fafcia. 


Fourthly, 
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Fourthly,  The  courfe  of  this  double  artery  tempts 
me  to  believe,  that  in  thofe  few  cafes  where  the  blood 
of  an  aneurifm  was  truly  diffufed,  where  it  was  an 
ecchymofis,  where  the  blood  was  not  confined  by  the 
fafcia,  but  poured  out  under  the  fkin,  and  driven  up- 
wards to  the  fhoulder,  and  downwards  to  the  fingers, 
giving  the  whole  arm  the  appearance  of  mortification  ; 
that  in  fuch  rare  cafes,  there  mufl  have  been  a high 
divifion,  and  that  the  preternatural  artery  had  been 
wounded,  for  it  lies  above  the  fafcia,  it  is  lodged  in 
no  hollow,  fuch  as  might  receive  its  blood,  nor  covered 
by  any  membrane  which  might  confine  it : but  at  all 
events,  I am  perfuaded  that  Hunter  is  wrong  in 
fufpe&ing  that,  fince  the  pulfe  fo  feldom  returns 
inftantly,  this  preternatural  artery  and  the  true  one 
mufl  be  often  tied  together  ; for  if  the  preternatural 
artery  were  wounded,  it  would  be  a very  diffufed 
aneurifm,  under  the  fkin  and  above  the  fafcia  ; but  the 
main  artery  would  be  found  in  its  place,  under  the 
fafcia,  quite  fafe ; whereas,  if  the  true  artery  were 
wounded,  the  tumour  would  be  under  the  true  fafcia^ 
the  preternatural  artery  would  crofs  by  the  fide  of  the 
tumour,  or  over  it,  and  the  wounded  artery  being  at 
the  bottom  of  its  own  tumour,  the  two  arteries  would 
be  fix  inches  apart.  Befxdes,  the  neceffity  of  hip- 
po fing  this  is  not  fo  flrong  as  Hunter  believed  ; I have 
feen  the  pulfe  return  during  the  dreffing  of  the  armf 
when  the  diffedion  "was  fo  wide  and  free  that  I am 
fure  there  could  be  no  lufus  naturae,  but  one  artery 
dividing  in  the  common  place* 

Fifthly,  The  clofe  conne&ion  of  the  artery  with 
the  great  radial  nerve  mull  always  be  confxdered  in 
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all  wounds  at  the  bend  of  the  arm  ; and  efpecially  it 
conftitutes  a difficulty  in  the  operation  of  aneurifm,  of 
which  authors  of  great  eminence  have  fpoken  far  too 
lightly ; and  furgeons  of  character  have  tied  it  in  with 
their  great  ligatures,  as  if  for  amufement,  or  that  they 
might  fee  what  would  enfue.  But,  as  I have  faid  on 
another  occafion,  66  a man  mull  fhow  me  either  fome 
pofitive  neceffity  for  doing  this,  or  fome  pofitive  good 

J0 

confluences  which  will  refuit  from  it,  before  I admit 
him  to  argue  about  the  bad  effects  which  may  enfue.55 
Will  any  man  perfuade  me,  after  the  cafe  which  I have 
juft  related,  that  it  is  good  or  harmlefs  to  tie  in  the 
largeft  nerve  of  the  arm  ? We  fee  by  that  cafe,  that  the 
ligature’s  remaining  firm  in  its  place  for  three  months 
is  one  of  the  leaft  of  the  ill  confequences,  and  the  others 
may  eafily  be  conceived.  Of  thefe  ill  confequences  1 
have  feen  more  than  I will  venture  to  tell. 


The  humeral  artery  having  left  this  moft  critical 
point  at  the  bending  of  the  arm,  divides  into  three 
great  branches,  the  radial,  ulnar,  and  interoffeous 
arteries ; at  leaft  the  ulnar  gives  off*  the  interoffeous  fo 
foon,  and  the  interoffeous  is  fo  large,  and  has  fo 
pointed  a deftination,  that  I take  the  privilege  of  de- 
fer ibing  the  three  branches  apart.  The  ulnar, 
artery,  which  we  muft  regard  as  the  continuation 
of  the  main  artery,  makes  its  way  through  the  thickeft 
ftefh  of  the  forearm,  goes  along  the  ulnar  edge  of 
the  arm,  appears  again  from  under  the  fleffi,  about 
three  or  four  inches  above  the  wrift ; it  goes  down  to 
the  root  of  the  little  finger,  and  gives  the  chief  arches 
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in  the  palm  of  the  hand,  and  all  the  arteries  of  the 
fingers,  faving  only  the  inner  fide  of  the  fore  finger. 
The  radial  artery  goes  off  like  a branch  from  the  ul- 
nar, or,  in  other  words,  the  ulnar  feems  to  continue 
in  the  courfe  of  the  main  artery,  while  the  radial  goes 
off  to  one  fide  ; it  makes  its  appearance  as  a fuperficial 
artery  much  higher  in  the  forearm  than  the  ulnar  does ; 
its  chief  branch  turns  backwards  over  the  wrift,  or 
root  of  the  thumb,  and  it  gives  all  the  arteries  of  the 
thumb  and  forefinger,  as  the  ulnar  does  of  the  other 
fingers.  The  interoffeous,  again,  is  truly  a branch 
from  the  ulnar  ; it  comes  off  where  the  ulnar  lies 
deeped ; it  runs  along  the  interoffeous  membrane, 
whence  its  name  ; it  belongs  to  the  deep  mufcles  of 
the  arm  ; it  fcarcely  paffes  the  wrift,  or  at  leaf:  mounts 
but  a very  little  way  along  the  back  of  the  hand. 

Thefe  are  the  great  divifions  of  the  artery  ; but  be- 
fore entering  upon  thefe,  it  will  be  well  to  fet  apart 
and  defcribe  one  particular  fet  of  arteries,  viz,  the  re- 
currents ; both  becaufe  they  belong  in  a peculiar  man- 
ner to  the  joint,  and  becaufe  the  recurrents,  from 
whichfoever  of  the  great  arteries  they  come,  ftiil 
ferve  the  fame  office,  viz.  of  modulating  with  thofe 
from  the  above  joint ; though,  after  all,  this  part  of 
their  office  attracts  our  attention,  chiefly  becaufe  we 
depend  upon  thefe  inofculations  for  our  fuccefs  in  ope- 
rations for  aneurifm,  though  unqueftionably  the  chief 
ufe  of  thefe  arteries  is  to  fupply  the  joint  and  adja- 
cent parts ; and  their  inofculations  are  but  a fecondary 
office. 


C c 


Vol.  IL 


ARTERUE 


386 


OF  THE  ARTERIES 


ARTERI^E  RECURRENTES. 

The  recurrent  arteries  are  fmall  arteries  corre- 
fponding  with  the  anaftomofing  arteries  from  above. 
They  turn  quickly  backwards  almoft  as  foon  as  they 
are  clear  of  the  main  arteries  from  which  they  arife  : 
they  encircle  the  whole  joint,  for  they  are  no  lefs  than 
four,  or  fometimes  five,  in  number  ; one  from  the  ra- 
dial, two  from  the  ulnar,  and  one  from  the  interoffe- 
ous  artery. 

RECURRENS  RADIALIS  ANTERIOR. 

y « . . 

The  antePvIor  recurrent  of  the  radial  artery 
is  the  firft  branch  which  it  fends  off,  excepting  a 
fmall  branch  to  the  fupinator  and  fkin.  The  place 
where  the  radial  recurrent  is  to  be  found,  is  deep  in 
the  hollow  betwixt  the  brachialis  interims  or  mufcle 
of  the  arm,  and  the  extenfor  radialis  or  hr  ft  mufcle  of 
the  forearm,  viz.  that  which  conftitutes  its  outer  edge. 
The  recurrent  lies  upon  the  forepart  of  the  joint, 
where  the  ■ outer  condyle  is : the  mufcles  which  lie 
over  this  recurrent  artery,  or  near  it,  are  the  two 
flexors  of  the  wrift,  the  fupinator  longus,  and  the  bi- 
ceps, and  thefe  receive  its  firft  branches  ; and  one  of 
its  branches  runs  down  along  the  tendon  of  the  fupi- 
nator.  Its  next  branches  go  lefs  regularly  to  the 
other  mufcles  of  the  forearm,  as  to  the  pronator  teres, 
and  to  the  flexors  of  the  fingers  ; it  has  one  superfi- 
cial anastomosing  artery,  whofe  anaftomofes  are 
not  upon  the  naked  joint  ; but,  on  the  contrary,  the 
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branch  mounts  along  the  forepart  of  the  brachialis 
internus  mufcle,  and  inofculates  under  the  biceps 
with  the  leffer  or  lower  profunda.  A fecond  anafto- 
mofing  branch  goes  deeper  ; it  palfes  through  the  flefli 
or  belly  of  the  brachialis,  and  anaftomofes  with  the 
ramus  anaffomoticus  major  from  above.  A third 
anaftomofmg  branch  is  the  chief  branch  ; it  lies  deeper 
flill  upon  the  forepart  of  the  joint,  in  the/  hollow 
which  I have  lately  mentioned : it  runs  up  under  the 
belly  of  the  fupinator,-  along  the  forepart  of  the  (lioul- 
der-bone,  where  it  inofculates  with  the  upper  profunda 
humeri,  and  chiefly  with  its  greater  branch  called  fpiral 
artery  ; which  turns  round  the  bone,  and  ends  here 
over  the  outer  condyle. 

This  is  the  recurrens  anterior  of  the  radial  artery ; 
but  none  of  thefe  branches  have  I ever  feen  or  felt  to 
be  enlarged  after  operations  for  aneurifm.  The  fuc- 
cefs  of  that  operation  depends  entirely  upon  the  ar- 
teries next  to  be  defcribed,  viz.  the  ulnar  recurrents, 
which  are  always  two  in  number ; but  fometimes 
thefe  two  recurrents  go  off  in  one  branch  from  the 
ulnar  : in  which  cafe,  viz.  of  a Angle  recurrent  coming 
off  from  the  ulnar,  it  divides  immediately  into  two 
branches,  and  the  one  takes  the  fore  and  the  other 
the  back  part  of  the  joint. 

RECURRENS  ULNAR1S  ANTERIOR. 

The  anterior  recurrent  of  the  ulnar  artery 
goes  off  the  firft  of  the  branches,  immediately  before  it 
gives  off  the  interoffeous,  and  where  the  artery  lies 
deep  in  its  triangular  . hollow.  This  anterior  ar- 
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tery  paffes  up  under  cover  of  the  pronator  teres,  lies 
clofe  upon  the  forepart  of  the  inner  condyle,  and  is 
of  importance,  not  only  by  its  own  fize,  but  alfo  by 
its  anaftomofing  with  the  ramus  anaflomoticus  major* 
which  is  the  largeft  of  the  arteries  from  above. 

Recurrens  ulnaris  posterior. 

The  posterior  recurrent  of  the  ulnar  artery 
is  often  a branch  of  the  anterior  one,  coming  off  with 
it  in  one  common  trunk.  When  it  comes  off  apart, 
it  arifes  a little  lower  ; it  is  a larger  and  flronger  ar- 
tery, i.  e.  it  makes  as  full  inofculations,  goes  farther, 
and  gives  more  branches  to  the  mufcles.  This  pofte- 
rior  recurrent  arifes  from  the  ulnar  at  that  place 
where  it  perforates  the  bellies  of  the  flexor  mufcles  ; 
it  alfo  dives  through  betwixt  the  two  bellies  of  the 
flexor  mufcles  of  the  fingers,  it  thus  gets  round  the 
condyle,  for  thefe  two  mufcles  arife  together,  from 
the  condyle : the  artery  gives  many  branches  both  to 
the  pronator  and  flexor  mufcles,  and  to  die  perio- 
Ileum,  and  capfule  of  the  joint ; it  then  lodges  itfelf 
In  that  deep  hollow  which  is  betwixt  the  olecranon 
and  the  condyle,  where  the  ulnar  nerve  lies  (that 
nerve  which  we  feel  fo  benumbed  when  we  flrike 
the  inner  fide  of  the  elbow).  The  artery  firetching 
upwards  along  the  bone,  meets  a fimilar  defcending 
branch  from  the  upper  profunda,  and  inofculates  with 
it.  As  far  as  v/e  yet  know,  the  whole  weight  of  the 
bufinefs  in  faving  the  arm  after  aneurifms  depends  upon 
. thefe  two  arteries.  In  Mr.  White’s  preparation  it  is 
the  anterior  branch  which  is  enlarged,  inofculating 
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with  the  anaftomoticus  major  over  the  forepart  of 
the  inner  condyle.  In  a preparation  which  I have,  it 
is  the  pofterior  artery  which  runs  tortous  and  enlarged 
behind  the  inner  condyle  : but  I mull  add  to  the  au- 
thenticity of  this  preparation,  by  noticing,  that  I have 
feveral  times  felt  diftinclly,  after  fuccefsful  operations 
for  the  aneurifm,  that  it  was  this  pofterior  artery  that 
was  enlarged. 

RECURRENS  INTEROSSEA. 

The  recurrent  of  the  interosseous  artery  is 
the  firff  of  its  branches,  though  fometimes  this  recur- 
rent rifes  from  the  ulnar  a little  above  the  interoffeous. 
This  artery  going  to  the  middle  and  back  part  of  the 
joint  is  very  conftant  ; it  firft  fends,  one  finaller  branch 
forwards  towards  the  root  of  the  brachialis  internus 
mufcle,  which  inofculates  over  the  forepart  of  the  joint 
with  the  ramus  anaftomoticus  magnus,  and  with  the 
ulnar  and  the  radial  recurrents ; but  thefe  inofcula- 
tions  and  this  anterior  branch  are  of  final!  importance. 
The  chief  branch  goes  through  that  lacerated-like 
hole  which  is  in  the  upper  end  of  the  interoffeous 
ligament ; and  the  artery  having  palled  through  this 
hole,  and  got  to  the  back  of  the  joint,  it  runs  for  two 
inches  upwards  along  the  back  of  the  olecranon,  con- 
tributing greatly  to  form,  by  its  inofculaiions  with  both 
branches  of  the  profunda  fuperior,  that  net-work  of  ar- 
teries which  covers  all  the  back-part  of  the  joint,  and 
which  belongs  chiefly  to  the  joint*  to  the  capfule,  and 
to  the  bones  which  form  the  joint. 
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From  thefe  anaflomofmg  branches  which  belong  to 
all  the  three  arteries,  we  now  return  to  defcribe  the 
general  courfe  of  the  three  great  arteries  \ and  fxrft  of 
the  radial. 

ARTERIA  RADIALIS. 

The  radial  artery  is  properly  the  firfl  branch  of 
the  ulnar ; it  goes  off  from  it  at  a pretty  obtufe  angle 
in  the  bend  of  the  arm  \ it  paffes  under  the  pronator 
mufcle,  emerges  from  under  it  above  the  middle  of 
the  arm,  follows  the  long  tendon  of  the  fupinator,  and 
runs  under  it  down  to  the  root  of  the  thumb  ; it  is  at 
the  root  of  the  thumb  only  that  it  divides  into  its 
great  branches  : and  a clear  proof  that  in  its  courfe 
down  the  forearm  it  gives  off  none  but  fmail  and  ir- 
regular mufcular  branches,  is  this,  that  it  preferves  al- 
moll  an  equal  diameter  in  all  its  progrefs  from  the 
elbow  to  the  wriffc. 

This  is  the  artery  which  lies  naked  upon  the  radius 
at  the  wrilf,  where  we  feel  the  pulfe.  It  lies  more  fu- 
perficial,  lefs  imbedded  in  mufcles,  than  the  ulnar  ar- 
tery ; for  fix  inches  above  the  wrilt  there  is  to  be  felt 
nothing  but  the  naked  artery,  the  fharp  tendon  of  the 
fupinator,  and  the  bone.  The  radial  artery,  as  to  its 
courfe  down  towards  the  wrift,  is  direct ; but  with 
regard  to  itfelf,  it  is  tortuous,  with  Ihort  and  gentle 
wavings.  Of  its  branches,  as  it  moves  down  the  fore- 
arm, there  is  not  one  that  is  worthy  to  be  named. 
Firfl  it  gives  a branch  to  the  fupinator,  and  to  the  ex- 
tenfors  of  the  carpus  ; then  it  gives  the  radial  recur- 
rent, already  defcribed  ; then  having  gone  a little 
deeper  among  the  mufcles,  it  repeats  its  branches  to 
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the  fupinator  and  extenfors  ; but  being  deep,  it  gives 
alfo  twigs  to  the  pronator  and  to  the  flexor  radialis, 
inofculating  with  the  interoffeous  arteries.  Next  the 
radial  artery,  emerging  from  among  the  thickeft  of 
the  mufcles  of  the  forearm,  becomes  fuperficial, 
touches  the  naked  radius,  and  runs  along  it’,  with  the 
belly  of  the  flexor  pollicis  below  it  and  the  long  ten- 
don of  the  fupinator  above  it.  Here  are  no  muf- 
cles lying  on  the  outfide  of  it,  nothing  but  the  ten- 
don ; and  therefore  all  its  twigs  are  downwards  to  the 
flexor  pollicis,  upon  which  it  lies  ; to  the  flexor  digi- 
torum,  which  lies  next  to  that ; and  to  the  flexor  ra- 
dialis and  the  palmaris  longus.  Next  it  gives  deeper 
branches,  viz.  to  the  pronator  quadratus ; and  alfo  it 
gives  fmall  twigs,  which  accompany  the  feveral  ten- 
dons  along  the  naked  bone.  Arrived  at  the  wrift,  it 
does  not  divide,  as  authors  have  reprefented,  into  two 
branches,  viz,  a palmar  and  a dorfal  artery,  but  quite 
the  reverfe ; the  radial  artery  paffes  on  undivided  to 
the  root  of  the  thumb,  and  there  divides  into  three 
great  branches  ; one  to  the  thumb,  one  to  the  fore- 
finger, anc}  one  to  the  palm  of  the  hand  : it  does  in- 
deed, while  it  is  palling  the  wrift,  give  two  confider- 
able  branches,  one  to  the  palm,  and  one  to  the  back  of 
the  hand  ; yet*  they  are  but  branches. 

ARTERIA  SUPERFICIAL  IS  VOLJE. 

The  fir  ft  branch,  then,  of  the  radial  artery,  after  ar- 
riving at  the  wrift,  is  that  which  goes  acrofs  the  palm 
of  the  hand,  and  may  be  named  the  superficial  arte- 
ry of  the  palm.  It  goes  off  juft  where  the  main  ar~ 
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tery  is  about  to  turn  over  to  the  back  of  the  hand  ; it 
paffes  in  general  through  the  flefh  of  the  thumb,  go- 
ing under  the  root  of  abductor  brevis  pollicis. 
This  artery  we  generally  find  dividing  into  three 
branches : . The  firft  is  a more  fuperficial  branch, 
which  croffes  the  palm  of  the  hand,  and  gives  its 
twigs  to  the  fkin,  palmar  aponeurofis,  annular  liga- 
ment,  and  all  the  tendinous  parts  about  the  joint : The 
fecond.  is  a larger  and  more  important  branch  ; it  is 
the  middle  branch  of  thefe  three ; it  goes  deep  ; and 
having  given  feveral  branches  to  the  mufcles  about  the 
root  of  the  thumb,  and  to  one  or  two  of  the  interoffei 
mufcles,  it  makes  a large  inofculation  with  the  great 
palmar  arch,  which  feems  to  be  indeed  the  chief  ten- 
dency of  the  whole  artery : The  third  branch  is  lefs 
regular  than  the  others  j it  mounts  along  the  root  of 
the  thumb,  and  belongs  to  its  outer  edge  *. 

The  next  branches  of  the  radial  artery  are  very 
fmall  and  namelefs  twigs,  which  go  to  the  naked  part 
of  the  writ!,  to  the  tendons,  ligaments,  and  the  bones ; 
and  then  comes  the  artery  oppofite  to  this  artery  of 
the  palm^  viz.  the  artery  of  the  back  of  the  hand. 

arteria  dorsalis  carpi.® 

The  artery  of  the  back  of  the  hand  comes  of 
from  the  radial,  juft  after  it  has  turned  over  the  root 

* This  branch  anatomifls  have  thought  fit  to  call  arteria 
jU l n a r i s radialis  pollicis,  which  involves  fuch  a complication 
of  contradictions,  that,  upon  reading  it,  one  would  naturally  turn 
to  the  tabic  of  errata.  The  artery  is  called  radialis,  becaufe  it 
comes  Tom  the  radial  artery;  and  > uhlans  pollicis,  becaufe  it  goes 
upon  the  dinar  fide  of  the  thumb. 
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of  the  thumb.  It  takes  its  courfe  diredtly  acrofs  the 
back  of  the  hand,  over  the  carpal  bones  ; and  by  its 
frequent  inofculations  with  branches  from  the  ulnar 
artery,  and  with  the  interoffeous  arteries,  it  makes 
beautiful  net-works  acrofs  all  the  naked  part  of  the 
back  of  the  hand.  After  this  beautiful  net-work,  it 
fends  twigs  forwards,  which  lie  clofe  upon  the  bones, 
go  to  the  mufcles  which  lie  betwixt  the  bones.  The 
mufcles  are  named  interoffei,  and  thefe  twigs  are 
named  after  them. 

The  fird:  interoffeous  artery  is  large,  long,  goes  up 
in  a direct  courfe  to  the  fork  betwixt  the  fore  and  mid 
fingers,  and  plunges  into  the  cleft  of  the  digital  artery 
at  right  angles  with  it.  The  dorfalis  rnanus  gives  then 
a fecond  twig  like  this,  and  then  a third  ; named  the 
firft,  fecond,  and  third  interoffeous  arteries : but  they 
are  all  fmaller  than  the  fird,  and  all  the  three  commu- 
nicate with  the  arteries  from  the  palm. 

Before  the  final  divifion  of  the  radial  artery  * into 
its  three  branches,  it  gives  a third  artery,  or,  as  often 
happens,  two  arteries,  to  the  back  of  the  thumb. 

* i 

ARTERIA  DORSALIS  POLLICIS. 

The  fmail  artery,  or  the  two  fmall  arteries  which, 
from  going  along  the  back  of  the  thumb,  are  named 
arterise  dorfalis  poilicis,  come  off  either  along  with,  or 

t - t 

* Notwithftatiding  the  inconfiftency  of  retaining  the  name  of 
radial  artery,  after  the  artery  has  palfed  the  wrift,  and  begun  to 
run  along  the  thumb,  I venture  to  facrifice  verbal  accuracy,  and 
would  make  much  greater  facrifices  to  obtain  a clear  arrange- 
ment. 


imme- 
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immediately  after,  the  dorfalis  carpi.  When  there  are 
two,  they  run  both  along  the  back  of  the  thumb,  one 
on  one  fide,  the  other  on  the  oppofite  fide  ; that  which 
runs  along  the  outer  edge  of  the  thumb  paffes  through 
under  the  tendons,  and  is  rather  fhorter  ; that  which 
inclines  to  the  inner  fide  of  the  thumb  is  rather  longer. 
Thefe  fmail  arteries  on  the  back  inofculate  round  the 
edges  of  the  thumb  with  the  great  artery  on  the  inner 
fide  \ which  is  next  to  be  defcribed. 

The  radial  artery  having  advanced  to  the  wrift, 
turns  quick  round  the  wrih,  over  the  head  of  the  ra- 
dius, and  under  the  tendons  of  the  thumb ; it  gives 
immediately  before  it  paffes  the  artery  of  the  palm  ; 
it  gives  immediately  after  it  paffes  the  artery  of  the 
back  of  the  hand  ; it  gives  immediately  after  that  the 
little  arteries  for  the  back  of  the  thumb ; it  then 
mounts  along  the  thumb  in  that  hollow  which  is  by 
the  fide  of  the  metacarpal  bone  of  the  thumb,  till  it 
arrives  at  the  cleft  betwixt  the  thumb  and  forefinger. 
There  it  divides  into  three  great  arteries  \ one  to  the 
inner  fide  of  the  thumb,  very  large  \ another  to  that 
fide  of  the  forefinger  which  is  next  the  thumb,  which 
branch  is  much  fmaller  ; and  one  which  exceeds  thefe 
in  importance,  for  it  dives  down  into  the  palm  of  the 
hand,  forms  what  is  called  the  deep  arch  of  the 
palm  ; and  which,  having  croffed  the  palm,  forms 
on  the  fide  next  the  little  finger  that  inofculation  be- 
twixt the  upper  and  lower  arches  which  is  fo  much 
celebrated. 


ARTERIA 
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ARTERIA  RADIALIS  INDICIS. 

y . * 

The  artery  of  the  forefinger  proceeding  from  the 
radial  artery  is  the  firft  and  fmalleft  of  thefe  three 
branches.  It  goes  off  at  the  root  of  the  metacarpal 
bone  of  the  forefinger,  goes  up  along  its  interoffeous 
mufcle,  and  runs  along  all  the  edge  of  the  forefinger 
next  the  thumb,  inofculating  with  the  artery  of  the 
oppofite  edge,  which  comes  from  the  ulnar  arch  ; it 
fends  off  twigs  at  its  root,  which  inofculate  with  the  final! 
dorfal  arteries  of  the  thumb  ; and  it.  gives  a branch  to 
the  addudlor  indicis. 


ARTERIA  MAGNA  POLLXCiS. 

The  chief  artery  of  the  thumb  rifes  along  its 
metacarpal  bone,  a fmgle  artery,  and  there  fplits 
commonly,  I think,  into  three  fmaller  branches.  Two 
of  thefe  run  along  the  forepart  of  the  thumb  up  to 
its  extremity,  and  inofculate  there ; the  one  running 
along  the  radial,  the  other  along  the  ulnar  fide,  till 
they  meet  at  the  point.  Thefe  are,  as  it  were,  coun- 
terparts of  the  dorfal  arteries,  but  greatly  larger,  the 
thumb  being  naked  on  the  back,  but  flefhy  where  it 
looks  towards  the  palm.  Another  branch  of  the  ar» 
teria  pollicis  is  one  which  turns  acrofs  to  the  palm  of 
the  hand,  and  makes  a fmaller  and  more  fuperficia! 
inofculation  with  the  palmar  arch. 
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The  third  branch  of  the  radial  artery,  and  that  by 
which  it  ends,  immediately  fucceeds  the  artery  of  the 
thumb.  It  erodes  the  palm  of  the  hand  fo  as  to  form 
the  deep  arterial  arch,  or  the  radial  arch  of  the  palm  ; 
it  lies  under  the  aponeurofis,  and  all  the  tendons  and 
rnufcles  clofe  upon  the  metacarpal  bones.  Having  gone 
its  circle  fo  as  to  complete  the  arch,  and  having  arrived 
at  the  root  of  the  little  finger,  or  rather  lower,  near  the 
pifiform  bone,  it  turns  backwards  with  a hidden  fer- 
pentine  turn,  and  enters  into  the  fide  of  the  ulnar  arch, 
fo  as  to  make  a complete  inofculation. 

This  deep  palmar  arch  gives  out  many  arteries  5 but 
as  it  lies  clofe  upon  the  bones,  they  are  all  of  the  fmalleft 
order  of  arteries,  and  go  only  to  the  bones,  and  to  the 
joints  of  the  carpus  and  metacarpus.  Thofe  branches 
again  which  run  upwards,  give  little  arteries  to  the  in- 
teroffei  mufcles,  to  the  lumbricales,  to  the  long  tendons, 
and  to  the  interface  of  each  hone;  Small  twigs  are 

1 O 

lent  through  to  the  back  of  the  hand,  which  are  named 
arteriae  perforantes,  and  which  inofculate  with  the 
dorfalis  carpi,  or  artery  of  the  back  of  the  wrift ; they 
alfo  inofculate  with  the  arteries  of  the  fingers. 


‘ ARTERIA  ULNARIS. 

The  ulnar  artery,  both  from  its  fize  and  its 
direction,  is  to  be  confidered  as  the  continued  trunk. 

It  dives  downwards  and  backwards  into  the  trian- 
gular 
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gukr  hollow  which  has  been  defcribed,  till  it  touthes 
the  interoffeous  membrane  : It  firft  gives  off  a final! 
branch  to  the  pronator  teres  and  common  origin  of 
the  flexor  mufcles,  before  it  paffes  through  them : 
Sometimes  it  gives  off  here  the  recurrent,  which 
fliould  come  from  the  interoffeous  artery  ; in  which 
cafe  that  branch,  as  iff  paffes  backwards  through  the 
interoffeous  membrane,  is  named  interoffea  pofterior 
fuprema.  Next  the  ulnar  gives  off  the  proper  inter- 
offeous artery,  which  is  named  interossea  commu- 
n is,  becaufe  both  the  anterior  and  pofterior  arteries 
are  branches  of  it.  Then  the  ulnar  artery,  lodged  deep 
under  all  the  mufcles  which  go  off  from  the  inner 
condyle,  as  the  palmaris,  pronator  teres,  flexor 
ulnaris,  &c.  perforates  one  of  them,  viz.  the  flexor 
digicom m.  But  though  it  paffes  through  betwixt  the 
upper  and  lower  flexor,  it  does  not,  like  the  radial, 
appear  immediately  as  a fuperficial  artery  j it  iliows 
itfelf  only  about  three  inches  above  the  wriff.  The 
ulnar  artery,  running  along  by  the  tendon  of  the  flexor 
carpi,  turns  over  the  wriff  at  the  pill  form  bone  ; it 
then  forms  the  fuperficial  arch  of  the  palmar  arteries, 
and  fupplies  all  the  fingers,  as  the  radial  fupplies  the 
thumb. 

The  arteries  which  the  ulnar  gives  out  after  it  paffes 
through  the  mufcles,  and  before  it  arrives  at  the  wrifts, 
are  merely  mufcular  branches,  extremely  variable  in 
fize  and  number.  To  enumerate  thefe  would  be  but 
to  repeat  the  names  of  all  the  mufcles  which  lie  upon 
the  flat  part  of  the  forearm. 

As  the  radial  fends  a branch  over  the  back  of  the 
hand,  named  dorfalis  radialis,  fo  does  this  fend  a 
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branch  round  the  back  of  the  little  finger  named 
dorfalis  ulnaris. 


4 

* 

ARTERIA  DORSALIS  ULNARIS. 


The  dorsalis  manus  ulnaris  is  a fmall  branch 
which  goes  off  from  the  ulnar  artery  as  it  advances 
towards  the  wrift.  The  ulnar  artery  goes  forwards 
towards  the  pifiform  bone,  while  this  little  artery  turns 
off  about  two  inches  below,  paffes  under  the  tendon  of 
the  flexor  ulnaris,  and  round  the  head  of  the  ulna,  to  the 

1 

back  of  the  hand  ; it  then  goes  upwards  along  the  back 
of  the  little  finger,  where  it  ends.  It  gives  branches 
as  it  paffes  along  to  the  pronator  quadratus,  to  the 
extenfor  ulnaris,  to  the  joints  about  the  lower  part  of 
the  wrifl,  and  efpecially  to  the  joining  of  the  radius 
with  the  ulna  ; and  it  finifhes  on  the  back  of  the  hand 
by  arteries  given  to  the  tendons  and  capfule,  by  inof- 
culations  with  the  rete  which  is  formed  upon  the  back 
of  the  wrift,  by  the  radial  artery,  and  by  giving  the 
dorfal  artery  of  the  little  finger. 

Next  the  ulnar  artery,  before  it  begins  its  arch, 
gives  fmall  branches  to  the  flexor  tendons  and  fore- 
part of  the  wrift ; others  to  the  pifiform  bone,  to  the 
annular  ligament,  and  to  the  palmaris  cutaneus,  and 
then  branches  to  the  flexor,  abduftor,  and  adductors 
of  the  little  finger ; or,  in  other  words,  to  all  that 
mafs  of  mufcular  flefh  which  furrounds  the  root  of 
the  little  finger ; and  ftill,  before  it  begins  to  bend 
into  an  arch,  and  juft  beyond  the  pifiform  bone,  it  gives 
off  that  branch  which  may  be  called  arteria  pal- 
maris profunda. 


arteria 
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arteria  palmaris  profunda. 

The  defcription  of  this  artery  is  fhortly  this : It  is 
but  a fmall  artery  ; it  comes  off  a little  lower  than 
the  pifiform  bone ; it  often  gives  the  laft  lateral  artery 
of  the  little  finger  ; it  then  turns  downwards  and  back- 
wards with  a large  circle,  paffes  through  betwixt  the 
two  heads  of  the  flexor  digit!  minimi ; by  this  it  gets 
into  the  deepeft  part  of  the  palm,  and  there  joins  itfelf 
with  that  palmar  branch  of  the  radial  artery  which 
comes  off  at  the  root  of  the  thumb ; and  by  this  inof- 
culation  the  deep  palmar  arch  is  completed. 

The  ulnar  artery  having  now  arrived  at  the  root  of 
the  metacarpal  bones,  forms  a great  arterial  arch  acrofs 
the  palm  of  the  hand,  which  is  named  the  superfi- 
cial palmar  arch;  and  this  arch  gives  out  the 
arteries  for  the  fingers  after  the  following  order : It 
does  not  give  off  two  arteries  to  each  finger,  one  for 
each  fide,  becaufe  it  does  not  lie  at  the  root  of  the 
fingers,  but  lower  down  : but  inftead  of  this  it  fends 
out  three  Angle  arteries ; each  of  thefe  goes  to  the 
cleft  betwixt  two  of  the  fingers ; and  when  arrived  at 
the  roots  of  the  fingers,  thefe  branches  divide  uni- 
formly and  regularly  into  two  branches ; of  which 
one  goes  up  along  the  fide  of  one  finger,  while  the 
other  goes  up  the  oppofite  fide  of  the  next  finger ; 
and  thus  all  the  Angers  are  fupplied  each  with  two 
arteries,  one  running  along  either  edge  of  each  Anger* 
To  number  them  according  to  the  Angers  one,  two, 
three,  were  mere  drudgery  and  wafte  of  time ; and  to 
name  and  defcribe  them  were  an  abfolute  abuf'e,  Alice 

they 
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they  are  fo  uniform  in  all  points : It  is  fufflcient  to 
obferve,  that  a long  and  flender  artery  runs  along  each 
edge  of  each  finger  ; that  generally  at  each  joint  or 
divifion  of  the  finger  the  two  arteries  make  arches  to 
meet  each  other  acrofs  the  hollow  where  the  tendons 
v lie,  fupplying  the  tendons  and  ligaments  at  the  fame 
time  ; and  that  the  fork  of  each  digital  artery  receives 
a branch  from  the  deeper  arch  o the  palm.  That 
the  arteries  are  each  accompanied  with  correfponding 
nerves,  one  for  each  fide  of  esc  a finger;  for  the  ul- 
nar nerve  accompanies  the  ulnar  artery  dowm  the  fore- 
arm, and  branches  along  with  it  in  the  palm  into  the 
form  of  an  arch,  with  three  branches ; which  three 
bandies  are  afterwards  divided  like  the  arteries,  each 
into  two  twigs  at  the  roots  of  the  fingers. 

The  fuperhcial  palmar  arch  fmifhes  with  a fmall 
branch,  which  makes  another  inofculation  at  the  root 
of  the  thumb  with  that  fuperficial  palmar  branch 
which  comes  off  from  the  artery  of  the  thumb,  near 
the  place  where  the  artery  of  the  forefinger  alfo 
comes  off. 

ARTERIA  ifSTTEROSSE A» 

The  interosseous  artery  is,  after  the  radial  and 
■ulnar,  the  laft  of  the  arteries  of  the  forearm.  It  is 
but  a branch  of  the  ulnar ; it  arifes  from  the  ulnar 
juft  where  it  lies  in  the  very  deepeft  part  of  the 
arm,  touches  the  interoffeous  ligament.  This  artery 
is  named  interossea  communis,  becaufe  of  two 
leffer  interoffeous  arteries  into  which  it  divides. 
Firft  the  interoffea  communis  divides  about  an  inch 

below 
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below  the  elbow  into  the  interoffea  anterior  and  inter- 
offea pofterior ; next  the  interoffea  pofterior  gives  off 
the  pofterior  or  interoffeous  recurrent.  That  artery  is 
already  defcribed  ; and  I proceed  to  defcribe  now  the 
courfe  of  the  two  interoffeous  arteries. 

Firft,  The  anterior  interoffeous  artery  is  the  conti- 
nued trunk,  for  it  goes  ftraight  forwards,  and  is  lar- 
ger ; while  the  pofterior  interoffeous  is  fmaller,  turns 
out  of  the  ftraight  courfe  to  perforate  the  membrane, 
and  is  exhaufted  before  it  reaches  the  wrift. 

The  anterior  interoffeous  artery  lies  flat  upon  the 
forepart  of  the  interoffeous  membrane ; is  larger  than 
a crow-quill,  or  about  half  the  diameter  of  the  radial 
artery.  As  it  goes  down  the  forearm,  it  gives  branches 
to  all  the  muffles  ; it  gives  the  nutritious  arteries  of 
the  radius  and  ulna ; it  goes  forwards,  and,  ending  in 
fmall  branches  under  the  anular  ligament  of  the  wrift, 
it  makes  beautiful  net-works  and  anaftomofis  over  the 
capfular  joints  of  the  carpus. 

Secondly,  The  pofterior  interoffeous  artery  turns 
through  the  interoffeous  ligament  about  two  inches 
below  the  elbow-joint.  It  inftantly  gives  off  the  in- 
teroffeous recurrent ; which  being  very  large,  the  ar- 
tery feems  to  be  divided  into  two  equal  branches,  of 
which  one  is  the  recurrent,  turning  upwards  towards 
the  elbow-joint ; the  other  is  the  pofterior  interoffeous 
itfelf,  running  downwards,  and  diftributing  its  branches 
among  all  the  great  bellies  of  the  extenfor  muffles 
which  lie  on  the  outftde  of  the  forearm. 

Thirdly,  There  is  fomething  like  a fecond  interoffea 
pofterior ; for  the  anterior  interoffeous  artery  fends 
off,  about  four  inches  above  the  wrift,  another  artery,  * 
Vol.  II*  D d but 
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but  much  fmaller,  which  perforates  the  interoffeous 
membrane  ; might  be  called  a fecond  polterior  inter- 
offeous  ; though  it  is  rather  to  be  reckoned  among 
thofe  fmaller  twigs  which,  coming  off  from  the  ante- 
rior interoffeous,  and  perforating  the  ligament,  go 
through  it  to  the  extenfor  mufcles,  and  are  named  per- 
forating arteries,  being  from  about  four  to  feven 
in  number. 


CHAP.  III. 

OF  THE  ARTERIES  OF  TEIE  THORAX,  ABDOMEN, 

AND  PELVIS. 

Q I.  ARTERIES  OF  THE  THORAX. 


AORTA  THORACICA. 

T he  aorta  from  the  arch  (where  the  fubclavians  and 
carotids  go  off)  bends  downwards  and  backwards,  and 
touches  the  left  fide  of  the  fpine.  The  two  mem- 
branes  called  pleura  of  the  right  and  left  fide  meet  in 
the  middle  to  form  the  mediaffinum ; but  as  they  do 
not  meet  immediately,  they  leave  a triangular  fpace, 
the  balls  of  which  triangle  is  the  fpine  ; the  fides  are 
the  two  membranes  of  the  pleura,  inclining  towards 
each  other  j and  there,  in  the  interftice  betwixt  them, 
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the  aorta  is  iodged,  and  along  with  it  lies  the  oefopha- 
gus,  which  runs  downwards  towards  the  ftomach. 
The  thoracic  du£l,  which  is  palling  upwards  to  the  fub~ 
clavian  vein,  and  the  vena  azygos,  which  returns  the 
blood  of  the  thorax,  and  brings  it  into  the  defcending 
cava  ; thefe  parts  are  all  involved  in  cellular  fublfarlce, 
and  inclofed  in  this  triangular  fpace  betwixt  the  two 
membranes. 

The  aorta,  as  it  goes  thus  downwards  befides  the 
fpine,  gives  the  following  branches : Firft,  As  it  lies 
immediately  behind  the  root  of  the  lungs,  it  gives 
fmall  arteries  which  nourifh  the  proper  fubffance  of 
the  lungs,  the  bronchial  arteries : Secondly,  As  it  lies 
by  the  fide  of  the  oefophagus,  it  fupplies  it  with  final! 
twigs,  the  cefopllageal  arteries  : Thirdly,  The  aorta,  as 
it  moves  downwards  through  the  thorax,  gives  off  a 
fmall  and  regular  artery  to  the  interface  of  each  rib  as 
it  paffes  it;  and  thefe  are  the  intercostal  ar- 
teries. 

The  bronchial  arteries  ar£  always  three,  and  fome- 
times  four,  in  number.  Their  office  is  not  to  contri- 
bute to  the  oxydation  of  the  blood  5 that  office  be- 
longs peculiarly  to  the  pulmonic  artery,  while  the 
fmall  bronchial  arteries  are  for  nourifhing  the  proper 
fubltance  of  the  lungs ; for  which  end  they  attach 
themfelves  immediately  to  the  trachea,  and  follow  its 
branches,  twilling  round  them  through  all  the  fub* 
itance  of  the  lungs. 

I.  ARTERIA  BRONCHI  ALIS  COMMUNIS. 

% 

The  common  bronchial  artery,  fo  named  he* 
saufe  it  gives  branches  to  both  fides  of  the  lungs* 
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arifes  highefl  from  the  forepart  of  the  aorta ; it  gives 
two  branches,  one  to  the  right  fide  of  the  lungs,  and 
one  to  the  left ; the  right  branch  gives  an  artery  to  the 
cefophagus,  and  fometimes  the  whole  of  the  right 
branch  goes  to  that  part. 

i * , ' * 

2.  ARTERIA  BRONCHI ALIS  DEXTRA. 

The  right  bronchial  artery  fometimes,  like 
the  common  bronchial,  comes  off*  from  the  aorta  ; but 
very  often  it  comes  off  from  the  upper  iritercoftal  ar- 
tery. It  goes  round  the  right  branch  of  the  trachea, 
and  belongs  to  that  fide  of  the  lungs  alone  : but  it 
gives,  notwithlfandin^,  fome  branches  to  other  parts, 
efpecially  to  the  cefophagus,  to  the  back  of  the  peri- 
cardium, and  to  the  poflerior  mediaflinum,  or  mem- 
brane which  flrides  acrofs  the  aorta. 

3.  ARTERIA  BRONCHI  AITS  SINISTRA. 

The  left  bronchial  artery  comes  off  along 
with  the  bronchialis  communis  from  the  forepart  of 
the  aorta ; it  goes  to  the  left  fide  of  the  lungs,  and  alfo 
a lords  fmall  branches  to  the  cefophagus  and  neigh- 
bouring parts. 

4.  ARTERIA  BRONCHIALIS  INFERIOR. 

Often  there  is  a fourth  bronchial  artery,  which  we 

Would  Call  BRONCHIALIS  INFERIOR,  01  the  LOWER 
bronchial  artery,  becaufe  it  comes  off  lower  than 
thefe,  commonly  about  the  place  of' the  fifth  rib.  It 
goes  to  the  back  of  the  heart,  where  the  pulmonic 
vein  of  the  left  fide  expands  into  the  auricle,  and 
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taking  the  pulmonic  vein  as  a conductor,  creeps  back- 
wards. along  it  into  the  fubftance  of  the  lungs. 

Thefe  bronchial  arteries  are  the  leak  regular  in  all 
the  body,  coming  oft  ufually  from  the  aorta,  but  fome- 
tirnes  from  the  mammary,  and  often  from  the  upper 
intercoftal  artery  ; fometimes  alfo  they  arife  from  the 
intercoftals  of  the  aorta.  But  from  one  or  other  of 
thefe  fources  we  ufually  have  three  or  four  bronchial 
arteries,  which  are  fo  named  from  their  belonging  to 
the  branches  of  the  trachea  or  bronchia. 

Ruyfch,  who  fir  ft  difcovered  this  artery,  and  Syl- 
vius de  la  Boe  and  others  who  followed  Ruyfch,  and 
ufed  his  words  in  defcribing  the  artery,  explained  its 
office  truly  : they  faid  it  was  for  nourifhing  the  fub- 
ftance  of  the  lungs.  But  this  fenfible  opinion  was 
difputed  by  many  phyficians  of  very  great  reputation  ; 
who  maintained  that  it  was  quite  difproportioned  to 
the  fize  of  the  lungs,  and  that  it  nourifhed  the  trachea 
only  ; and  they  gave  a moft  whimfical  reafon  for  be- 
lieving all  this.  The  lungs  they  confidered  as  made 
of  very  coarfe  fluff,  which  the  half  elaborated  blood 
of  the  right  ventricle  and  pulmonic  artery  might 
ferve  ; while  the  harder  and  more  perfect  fubftance 
of  the  trachea  required  a more  perfect  and  finer 
blood. 

5.  ARTERIFE  CESOPHAGEiE. 

The  cesophageal  arteries  are  generally  five  or 
lix  in  number.  They  are  finall  twigs  which  corne  off 
from  the  aorta  below  the  bronchial  arteries ; they 
encircle  the  cefophagus,  and  make  anaftomofes  with 
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each  other  ; and  very  generally  they  pafs  off  from 
the  cefophagus  to  the  pofterior  mediaftinurri,  or  that 
double  membrane  under  the  interflice  of  which  the 
aorta  lies.  Thefe  fecondary  arteries,  along  with  very 
fmall  twigs  which  come  oft'  from  the  aorta  itfelf,  fome 
anatomifts  choofe  to  defcribe  apart  under  the  title  of 
pofterior  mediaftinal  arteries. 

6.  INTERCOSTALES  INEERIORES. 

The  lower  intercostal  arteries  are  nine  or 
ten  in  number,  according  to  the  number  of  ribs  which 
£re  not  fupplied  by  the  upper  intercoftal  artery  (for 
the  upper  intercoftal, , which  comes  downwards  from 
the  fubclavian  artery,  fupplies  ufually  the  intercoftal 
fpaces  of  the  two  firft  ribs),  but  fometimes  of  three, 
and  fometimes  of  one  only.  The  aorta,  in  its  courfq 
down  the  back,  gives  out,  as  it  paffes  each  vertebra, 
one  artery  for  each  rib  ; as  it  goes  down  along  the 
loins  it  dill  gives  off  an  artery  at  the  interval  of  each 
vertebra  ; in  the  thorax  they  are  named  intercostal, 
and  in  the  loins  the  lumbar  arteries. 

The  right  intercoftals  are  longer,  becaufe  they  have 
to  mount  over  the  ridge  of  the  vertebras  ; the  left 
ones  are  flhorter,  becaufe  the  aorta  lies  on  that  fide  of 
the  fpine  s the  intercoftals  often  give  fmall  twigs  to  the 
cefophagus  and  mediaftinum  ; but  beftdes  thefe,  each 
intercoftal  artery  gives  three  principal  branches. 

i.  By  the  head  of  each  rib  it  gives  a fmall  artery, 
which  belongs  entirely  to  the  fpine,  and  this  artery 
fends  one  twig  to  the  fubftance  of  each  vertebra  ; an- 
other twig  goes  to  the  fheath  or  dura  mater  of  the 
fpjnal  marrow ; the  third,  following  each  intercoftal 
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nerve  backwards,  enters  into  the  fubftance  of  the  fpi- 
nal  marrow  itfelf. 

2.  Each  intercoftal  gives  next  a larger  artery, 
which  perforates  near  the  head  of  each  rib,  and  pafles 
through  to  the  back,  and  fupplies-  the  longiffimus  dorfi, 
latiffimus  dorli,  facro-lumbalis,  and  all  the  great  muf- 
cles  of  the  back,  which  have  indeed  no  other  fource 
whence  they  can  derive  arteries ; and  though  thefe 
are  apparently  fmall  for  fo  great  a mafs  of  muf- 
cular  flefti,  that  fmallnefs  is  compenfated  for  by  their 
frequency. 

3.  The  intercoftal  artery  proceeds,  after  giving 
thefe  branches,  along  its  proper  intercoftal  fpace, 
where  it  gives  an  immenfe  number  of  fmall  arteries  to 
the  intercoftal  mufcles  ; and  as  each  artery  pafles 
round  the  thorax  along  the  ribs,  it  fplits  into  two 
branches ; one  attaches  itfelf  to  the  lower  edge  of  the 
rib  above  it,  where  there  is  a fort  of  groove  to  re- 
ceive it,  that  is,  the  larger  artery,  and  the  artery  which 
is  to  be  feared  in  wounds  or  operations ; the  other  at- 
taches itfelf  to  the  upper  (harp  edge  of  the  lower  rib, 
where  there  is  no  groove  ; this  of  courfe  is  the  fmaller 
branch,  much  lefs  important  in  all  refpecb.  Thefe 
two  accompanying  each  rib,  run  round  the  circle  of 
the  thorax  to  its  forepart,  and  inofculate  with  the 
mammary  and  epigaftric  arteries® 
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§ 2.  ARTERIES  OF  THE  ABDOMEN. 


AORTA  ABDOMINAL  IS. 

1 

The  aorta  defcends  into  the  belly  under  that  arch 
which  is  formed  by  the  legs  of  the  diaphragm.  It 
pafles  along  the  left  fide  of  the  fpine ; but  now,  upon 
emerging  into  the  abdomen,  it  inclines  nearer  to  the 
middle  of  that  ridge  which  is  formed  by  the  vertebras. 
The  flat  and  tendinous  legs  of  the  diaphragm  not  only 
Ibride  over  the  aorta,  fo  as  to  form  an  arch  appa- 
rently for  its  protection  ; but  the  uppermoft  part  of 
the  crura  turns  flat  under  it,  fo  as  to  embrace  it.  No 
vein  goes  along  with  the  aorta  ; for  the  cava,  which 
returns  all  its  blood,  leaves  it  a little  above  the  pelvis, 
and  inclines  towards  the  right  fide,  that  it  may  enter 
into  the  right  fide  of  the  heart,  which  it  does  by  paf- 
fmg  under  the  liver. 

But  the  aorta  has  other  very  important  connexions; 
for  as  one  of  its  fir  ft  arteries  is  the  great  artery  of  the 
mteftines,  of  courfe  the  root  of  the  mefentery  (the 
membtane  which  conduXs  the  arteries  of  the  intef- 
tines)  lies  over  the  aorta ; and  as  the  mefentery  con- 
duXs  the  laXeals  from  the  mteftines,  of  courfe  the 
meeting  of  the  laXeals  and  of  the  lymphatics,  or,  in 
other  words,  the  beginning  of  the  thoracic  duX,  is  at 
the  fide  of  the  aorta.  Again,  as  the  great  nerves  which 
come  down  from  the  bread  into  the  abdomen  are  de- 
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limed  chiefly  for  the  vifcera,  they  have  no  other  way 
of  reaching  the  vifcera  than  by  taking  the  direXion  of 
the  feveral  branches  which  the  abdominal  aorta  gives 
out.  There  are  three  great  branches ; the  coeliac,  the 
fuperior  mefenteric,  and  the  inferior  mefenteric  arte- 
ries. Of  courfe  there  are  three  great  plexus  of  nerves  ; 
the  coeliac  plexus,  the  fuperior  mefenteric  plexus,  and 
the  inferior  mefenteric  plexus.  As  thefe  net-works 
all  come  from  the  greater  net- work  which  covers  the 
aorta  itfelf,  that  plexus  is  named,  from  its  great  fize 
and  from  its  many  radiated  nerves,  the  folar  plexus ; 
and  the  femilunar  form  of  the  two  great  nerves  which 
fupply  the  whole  gives  them  the  name  of  femilunar 
ganglions. 

Thefe  connexions  of  the  aorta,  deduced  in  this  ge« 
neral  way,  will  be  eafily  underflood ; will  Ihow  the 
importance  of  fludying  this  point,  where  there  are  fo 
many  intricate  parts ; and  will  explain  alfo  the  ne~ 
ceflity  of  mentioning  this  group  of  difficult  parts  at 
once. 

The  aorta  then  pafles  from  the  thorax  into  the  ab- 
domen, through  betwixt  the  legs  of  the  diaphragm  ; 
the  beginning  of  the  thoracic  duX  lies  a little  below 
this  point,  and  the  duX  itfelf  runs  up  by  the  fide  of 
the  aorta  ; the  great  Splanchenic  nerve,  or  that  which 
goes  to  the  bowels,  attaches  itfelf  as  foon  as  it  enters 
the  abdomen  to  the  fide  of  the  aorta,  and  fwells  out 
into  the  femilunar  ganglion  or  knot : So  that  the  fe- 
milunar ganglion  of  each  Splanchenic  nerve  lies  along 
each  fide  of  the  aorta  ; the  fmaller  nerves  which  thefe 
ganglions  give  out  meet  acrofs  the  root  of  the  abdo- 
minal aorta,  to  form  the  folar  plexus ; and  next  the 
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coeliac  and  mefenteric  plexus  arife  chiefly  from  that 
folar  one. 

The  aorta,  thus  conne&ed,  having  come  out  into 
the  abdomen,  the  fir  ft  branch  which  it  gives  off  na- 
turally is  a ftnall  one  to  the  diaphragm  as  it  paffes  un- 
der it.  The  next  branch  which  it  gives  off  is  the 
mod  important  of  all,  viz.  the  coeliac  artery  ; and  it 
fupplies  the  ftomach,  the  liver,  and  the  fpleen,  becaufe 
they  lie  in  the  upper  part  of  the  abdomen.  Next  it 
gives  a great  artery  to  the  inteftines,  which  is  named 
the  fuperior  mefenteric  artery  ; for  it  goes  to  the  in- 
teftines which  lie  within  the  abdomen.  And,  laftly, 
it  gives  off  a great  artery,  which  is  named  lower  me- 
fenteric ; becaufe  it  fupplies  chiefly  the  lower  part  of 
the  great  inteftines,  and  mod  efpecially  the  redtum, 
where  it  goes  down  into  the  pelvis. 

Then  the  aorta  divides  into  the  two  iliac  arteries, 
and  of  courfe  has  no  longer  the  name  of  abdominal 
aorta. 

i 

ART  ERL  JE  PHRENIC^. 

The  diaphragm  has  in  nine  of  ten  bodies  two  arteries 
named  the  phrenic  arteries  ; one  going  to  the  right 
fide,  the  other  to  the  left.  The  varieties  of  this  artery  are 
too  great  almoft  to  be  mentioned  ; but,  however,  thefe 
are  the  chief : Generally  the  phrenic  arteries  are  two 
fmall  arteries  arifmg  from  the  aorta,  one  going  to  the 
right  fide,  another  to  the  left ; often  there  is  one  artery 
going  off  from  the  forepart  of  the  aorta,  and  dividing 
immediately  into  two  arteries,  right  and  left ; fometimes 
one  arifes  from  the  aorta  itfelf,  another  from  the  coe- 
liac artery;  fouaetimes  the  coeliac  artery,  which  has 
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properly  but  thre,e  branches,  has  a fourth  added, 
which  is  the  phrenic  artery ; fometimes  there  are 
three  phrenic  arteries,  fometimes  even  four  ; and  the 
diaphragm,  it  is  always  to  be  remembered,  receives 
often  fntaller  branches  from  the  intercoftal  and  lumbar 
arteries,  or  from  the  capfular  arteries,  befides  thefe 
which  it  gets  from  the  thorax  along  with  its  nerve 
coming  along  the  pericardium. 

Thefe  varieties  being  mentioned,  the  hiftory  of  the 
regular  phrenic  arteries  may  be  very  fliort.  One  goes 
round  the  right  fide  of  the  diaphragm,  and  the  other 
round  the  left,  with  very  little  variety.  Firft  the 
phrenic  artery  crolfes  what  is  called  the  flefiiy  part  of 
the  crus  diaphragmatis  of  its  own  fide,  and  goes  bend- 
ing along  to  what  is  called  the  ala  or  wing  of  the  dia- 
phragm, and  gives  a great  many  arteries  in  all  direc- 
tions into  thefe  flefliy  fides  of  the  diaphragm ; the 
artery  then  turns  round,  and  encircles  the  great  cen- 
tral tendon,  where  the  two  phrenic  arteries  begin  to 
turn  round : they  give  one  branch  particularly  large 
to  the  flefhy  Tides  of  the  diaphragm,  which  arife  from 
the  ribs  ; then  bending  round  the  central  tendon,  they 
fpread  all  their  remaining  branches  forwards  upon  the 
central  tendon,  and  upon  that  part  of  the  mufcle  which 
arifes  from  the  flernum,  and  meet  in  large  inofcula- 
tions  with  each  other.  One  branch  often  pierces  the 
diaphragm,  goes  info  the  pericardium  where  it  is  at- 
tached to  the  diaphragm,  and  unites  with  that  artery 
which  comes  down  along  with  the  phrenic  nerve,  the 
comes  nervi  phrenici. 

But  ftill  it  is  to  be  remembered,  that  the  phrenic 
arteries,  before  they  enter  into  the  diaphragm,  give 
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fmall  arteries  to  the  capfulae  renales,  and  to  the  cefo- 
phagus  and  neighbouring  parts ; the  oefophegean 
branch  running  upwards  into  the  thorax,  to  inofcu- 
late  with  the  upper  arteries  of  the  oefophagus. 


§ 3.  OF  THE  ARTERIES  OF  THE  STOMACH,  LIVER,  AND 

SPLEEN. 

1 

The  upper  part  of  the  abdomen  is  occupied  entirely 
by  the  ftomach,  liver,  and  fpleen  ; the  ftomach  in 
the  middle,  the  liver  on  the  right  hand,  and  the  fpleen 
on  the  left.  The  coeiiac  artery  fuppiies  all  thefe  parts  ; 
it  rifes  up  from  the  forepart  of  the  aorta  a (hort  thick 
artery  encircled  by  the  leifer  arch  of  the  ftomach  ; 
and  immediately  fplits  into  three  branches,  of  which 
the  middle  branch  goes  to  the  ftomach,  the  left  goes 
to  the  fpleen,  the  right  goes  to  the  liver  ; and  thus  we 
have  all  the  branches  of  the  coeiiac  artery  neatly  and 
fimply  arranged. 

ARTERIA  C CELIAC  A. 

t >. 

The  cceltac  artery  is  fo  important,  that  its  place 
and  connections  muff  be  more  minutely  defcribed. 
It  arifes  from  the  forepart  of  the  aorta,  juft  at  that  place 
where  the  aorta  is  clofely  embraced  by  the  crura  dia- 
phragmatis,  and  over  the  eleventh  vertebra  of  the 
back  j it  juts  direCtly  forwards,  almoft  at  right  angles 
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from  the  aorta,  and  is  encircled  by  the  leffer  arch  of 
the  ftomach  ; the  artery  handing  up  betwixt  it  and 
the  diaphragm.  The  coeliac  trunk,  then,  is  fo  placed 
as  to  be  furrounded  by  thefe  parts  ; it  has  the  cefo- 
phagus  on  the  left  hand ; the  lobulus  fpigeiii,  or  lobu* 
lus  papillaris  of  the  liver,  on  the  right  hand ; it  has 
the  leffer  arch  of  the  ftomach  making  its  turn  under 
it  ; and  it  has  the  diaphragm  above,  and  the  pancreas 
running  acrofs  below ; it  is  covered  by  the  delicate 
web  of  the  omentum,  named  omentum  minus,  which 
croes  from  the  leffer  arch  of  the  ftomach  to  the  liver 
and  to  the  fpine. 

Now  this  fliort  jutting  out  or  flump  we  call  the 
trunk  of  the  coeliac  artery ; or  we  call  it  axis  arteriae 
cceliacse,  for  there  is  no  other  artery  of  the  body  that 
divides  like  it : the  frump,  which  is  lefs  than  half  an 
inch  in  length,  ferving  as  an  axis,  from  which  the 
three  great  branches,  viz.  to  the  ftomach,  liver,  and 
fpleen,  go  off  all  at  once,  in  a tripod  like  form ; one 
upwards,  one  to  the  right,  and  one  to  the  left.  The 
hepatic,  which  goes  to  the  right,  is  largeft  in  the  child, 
becaufe  of  the  great  bulk  of  its  liver ; the  fplenic, 
which  goes  to  the  left,  is  larger  in  the  adult ; the 
gaftric  is  almoft  always  the  fmalleft  of  the  three. 

I.  ARTERlA  CORONARIA  VENTRICULI. 

The  CORONARY  ARTERY  of  the  STOMACH  IS  the 
central  artery  of  the  tripod.  When  it  belongs  entirely 
to  the  ftomach,  it  is  fmaller  than  the  fplenic  or  hepatic 
arteries  : but  when  it  gives  (as  often  it  does)  a branch 
to  the  liver,  it  is  the  largeft  of  the  three.  This  gaftric 
artery,  or  coronary  artery  of  the  ftomach;  is  generally 

the 
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the  fmalleft,  not  very  much  larger  than  a crow-quill  * 
it  rifes  upwards,  and  turns  a little  towards  the  left  fide, 
becaufe  the  pyloric  orifice  of  the  ftomach  is  there. 

Before  it  reaches  the  pyloric  orifice  of  the  ftomach* 
it  divides  itfelf  into  two  great  branches  5 one  going 
round  the  cardial  orifice  of  the  ftomach,  and  the  other 
returning  along  the  leffer  arch. 

coronaria  superior  ventriculi. 

The  branch  which  belongs  to  the  cardiac  orifice 
of  the  ftomach  attaches  itfelf  to  the  oefophagus,  juft 
where  it  emerges  from  the  diaphragm,  and  is  joined  to 
the  ftomach  : the  artery  turns  round  the  oefophagus, 
piaffes  fir  ft  under  and  behind  it,  and  then  turns  round 
and  appears  on  the  forepart,  or  rather  on  the  left  fide, 
of  the  ftomach  to  fpread  over  it.  In  the  middle  of  this 
turn  it  gives  off  an  artery  which  runs  backwards  along 
the  oefophagus,  takes  diredly  the  line  of  the  oefophagus, 
runs  up  with  it  into  the  thorax  a eonfiderable  way, 
inofculates  with  the  upper  oefophagean  arteries,  and 
though  a final!  branch,  it  is  long,  and  feldom  awarding. 
The  fecond  branch  is  a continuation  of  the  fame  artery 
encircling  the  cardia,  fending  its  arteries  down  over 
the  large  and  bulging  part  of  the  ftomach,  fomewhat 
in  the  form  of  a crown.  As  the  fpleen  is  attached  to 
this  end  of  the  ftomach,  this  artery  inofculates  with 
what  are  called  the  vafa  brevia,  or  fhort  veffels  coming 
from  the  fpleen ; and  fo  it  ends,  having  the  name  of 

CORONARIA  SUPERIOR  VENTRICULI.' 

The  fecond  branch  of  the  coronary  returns  along 
the  leffer  arch  of  the  ftomach  ; it  is  fo  connected 
with  the  laft  that  it  may  be  called  ramus  coronarias 

dextra* 
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dextra,  though  properly  it  is  not  a branch,  but  the 
continued  trunk  of  the  gaftric  artery.  As  the  fir  ft 
branch  turns  round  behind  the  cefophagus,  this 
flops  and  turns  to  the  leffer  arch  of  the  ftomach, 
touches  it  juft  at  the  cardiac  orifice,  i.  e.  at  the  root 
of  the  cefophagus ; turns  with  a gentle  turn  round  the 
leffer  arch  of  the  ftomach,  bending  as  the  arch  bends, 
giving  its  branches  down  both  forwards  and  back- 
wards over  each  fide  of  the  ftomach.  As  it  runs  along 
the  ftomach  it  is  fenfibly  exhaufted  by  thefe  arteries, 
fo  that  it  arrives  very  fmall  at  the  lower  or  pyloric 
orifice  of  the  ftomach ; there  it  turns  over  from  the 
ftomach  upon  the  fmall  gut  in  fuch  a way  as  to  belong 
to  the  pylorus  or  union  of  the  gut  with  the  ftomach  ; 
and  though  fmall  and  trivial,  it  has  an  appropriated 
name,  arteria  pylorica  superior,  and  thus  the 
gaftric  artery  ends. 

But  fometimes,  as  has  been  mentioned  in  the  general 
defcription,  the  gaftric  artery  fends  a branch  to  the 
liver  ; yet,  in  that  cafe,  the  order  of  thefe  arteries 
already  enumerated  is  in  no  degree  difturbed ; the 
artery  running  along  the  cefophagus,  the  artery  running 
round  the  cardia  and  in  form  of  a crown,  the  artery 
returning  along  the  leffer  arch,  are  ftill  the  fame  y 
only,  after  giving  off  this  laft  artery,  the  trunk  of  the 
gaftric  goes  off  from  the  ftomach,  continues  its  courfe 
towards  the  liver,  and  paffes  into  it.  / 

2*  ARTERIA  HEPATIC  A. 

The  hepatic  artery  goes  off  from  the  cceliac 
axis,  where  it  almofl  touches  the  point  of  the  fpige- 
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lian  lobe.  The  pancreas  covers  the  root  of  the  hepa- 
tic artery  ; it  then  turns  a little  forwards,  and  rifing 
fomewhat  upwards  at  the  fame  time,  it  palfes  under 
the  pylorus,  i.  e.  under  the  ftomach  and  duodenum ; 
it  palfes  behind  the  omentum  minus  and  biliary 
duds ; it  arrives  at  the  porta  where  the  great  vena 
portae  enters  the  liver,  and  where  the  biliary  duds 
come  out ; it  palfes  betwixt  the  biliary  duds  and  the 
vein ; and  having  divided  a little  before  into  two 
great  branches,  thefe  now  enter  into  the  right  and 
left  lobes  of  the  liver.  In  this  place  it  is  inclofed 
along  with  all  the  other  velfels  in  that  Iheath 
of  cellular  fubftance  which  is  called  the  capfule  of 
Glilfon. 

Thus  the  artery  finally  terminates  near  the  liver  in 
two  great  branches,  right  and  left ; but  before  it  does 
fo,  it  gives,  as  it  palfes  the  ftomach,  duodenum,  pan- 
creas, very  important  branches  to  thefe  parts.  Be- 
fore it  gives  thefe  more  important  branches,  it  gives 
fmall  twigs  to  the  vena  portae  and  to  the  head  of  the 
pancreas ; then  it  gives  off  the  great  artery  which  is 
the  fource  of  thefe  lelfer  arteries  (to  the  pylorus, 
pancreas,  and  duodenum),  viz.  the  arteria.  duo- 
deno-gastric a,  which,  foon  after  it  goes  off  from  the 
hepatic  artery,  divides  into  two  chief  branches.  One 
turns  backwards  along  the  duodenum  to  the  ftomach, 
and  from  fupplying  the  ftomach  and  epiploon,  is  named 
gas tro- epiploic  arterv.  The  other,  turning  down- 
wards along  the  duodenum,  gives  at  the  fame  time  arte- 
ries to  thepancreas,and  fois  named  arteria  pancrea- 
Tico-duodenalis.  The  trunk  which  divides  into  thefe 


two 
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two  arteries  may  be  defcribed  thus : The  duodenum 
begins  from  the  pylorus ; the  pancreas  pours  its  liquor 
into  the  duodenum ; and  therefore  the  head  of  the 
pancreas  is  attached  to  the  duodenum  : this  marks  the 
point  at  which  the  trunk  of  the  arteria  duodeno- 
gastrica  goes  off ; for  it  rifes  at  right  angles  from 
the  hepatic  ; it  lies  behind  the  lower  end  of  the  ftomach 
, juft  between  the  pylorus  and  pancreas ; there  it  fplits 
into  its  two  great  branches,  viz.  to  the  duodenum  and 
to  the  ftomach.  But  befides  thefe  two  great  branches 
there  are  fubordinate  arteries,  which  rnuft  be  enu- 
merated together  with  them* 

One  artery  goes  off  to  the  upper  and  back  part  of 
the  duodenum  over  the  biliary  duds ; next  go  off  fmall 
arteries  to  the  duodenum  of  ftiil  lefs  importance,  and 
namelefs  ; and  at  the  fame  place  fmall  twigs  are  often 
given  to  the  pancreas. 

The  fir  ft  which  is  diftinguiftied  or  regular,  or  has 
a name,  is  the  pylorica  inferior,  the  lower  pylo- 
ric artery.  It  goes  off  from  the  pancreatico-duo- 
denalis  almoft  as  foon  as  it  touches  the  duodenum  ; 
there  are  fometimes  two  or  more  pyloric  arteries  going 
off  at  this  point ; they  encircle  the  pylorus  with  de- 
licate branches ; and  at  the  fame  time  turn  ob- 
liquely upwards,  to  receive  inofculations  from,  the 
upper  pyloric,  which  comes  from  the  artery  of  the 
ftomach. 

The  next  artery  to  be  diftinguifhed  by  a peculiar 
name  is  one  which  goes  off  dirediy  oppofite  to  this, 
belongs  to  the  pancreas,  and  is  named,  from  its  run- 
ning tranfverfely  acrofs  the  pancreas,  the  transverse 
pancreatic  artery*  It  is  a neat  fmall  branch, 
Vol.  II.  E e 
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which  paffes  under  the  pancreas,  runs  along  its  back 
part,  gives  its  arteries  into  the  fubffance  of  the  pancreas 
from  fide  to  fide;  and  yet  is  not  exhaufted  till  it  has 
run  along  more  than  two-thirds  of  the  length  of  this 
long  gland. 

The  next  branch  is  that  from  which  the  whole  ar- 
tery has  its  name  : for  the  artery  having  given  off  the 
lower  pyloric  artery,  and  the  tranfverfe  artery  of  the 
duodenum,  turns  downwards,  bending  according  to 
the  circle  which  the  duodenum  makes,  lying  in  the 
hollow  fide  of  that  circle  juft  as  other  mefenteric  ar- 
teries lie  along  their  proper  inteflines.  In  all  this 
circle  it  gives  continual  arteries  outwards  to  the  duo- 
denum ; it  gives  alfo  frequent  arteries  inwards  to  the 
pancreas.  From  thefe  two  connexions  this  branch  is 
peculiarly  named  arteria  pancreaticotuodena- 
lis.  It  ends  in  inofculation  with  the  mefenteric  artery. 

At  the  place  where  this  pancreatico-duodenalis  turns 
downwards,  the  other  great  branch  turns  backwards 
and  upwards  to  reach  the  flomach.  It  is  fo  great 
that  it  muff  be  coofidered  as  the  continuation  and 
ultimate  part  of  the  artery.  It  goes  to  the  flomach 
and  epiploon,  and  thence  is  named  gaflro-epiploic 
artery. 

The  courfe  of  the  gaftro-epiploic  artery  is  along  the 
lower  part  of  the  flomach,  and  is  rnofl  beautiful ; it 
makes  a broad  fweep  round  all  the  greater  arch  of  the 
flomach ; it  lies  in  that  line  where  the  great  omentum 
comes  off  from  the  flomach;  it  fends  many  and  large 
branches  upwards  upon  the  flomach,  both  on  its  fore 
and  on  its  back  furfaces  ; it  fends  oppofite  branches, 
very  frequent  and  confiderable,  down  into  the  web 

of 
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of  the  omentum  or  epiploon  ; it  runs  along  the  do-  < 
mach  till  it  meets  with  a fimilar  branch  from  the  fple- 

JL 

nic  artery  ; and  the  inofculation  between  them  is  fo 
large  and  perfedt,  that  we  cannot  tell  where  the  one 
artery  ends  or  the  other  begins.  This  branch  from 
the  hepatic  artery  is  named  the  right  artery  of  the 
ftomach,  or  the  right  gatsro-epiploic  artery, 
while  that  from  the  fplenic  artery  is  the  left. 

Befides  this  great  artery  to  the  duodenum  and  do- 
mach,  the  hepatic  artery,  before  it  plunges  into  the 
liver,  gives  another  branch,  but  fmall ; it  is  named 
pylorica  fuperior  hepatica. 

PYLORICA  superior  hepatica. 

The  pylorica  superior  hepatica  is  fo  named 
to  diftinguifh  it  from  that  upper  pyloric  artery  which 
comes  down  from  the  ftomach,  and  fometimes  it  is 
called  gastrica  vel  coronaria  minor.  It  comes 
off  from  the  hepatic  juft  before  it  divides,  or  imme- 
diately after  from  the  left  hepatic.  It  turns  backwards 
at  an  acute  angle  to  the  leffer  arch  of  the  ftomach,  and 
having  given  fmall  twigs  to  the  omentum  minus,  it 
goes  diredtly  to  the  pylorus,  modulating  with  its  up- 
per and  lower  arteries. 

HEPATICA  SINISTRAe 

The  hepatic  artery,  now  advanced  to  within  about 
two  inches  of  the  liver,  divides  into  its  two  great  ar- 
teries. Both  go  to  the  porta  of  the  liver  ; but  the 
one  belongs  to  the  right  lobe,  the  other  belongs  to  the 
left.  The  artery  which  belongs  to  the  left  lobe  of  the 
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liver  is  fmaller,  and  when  there  is  an  hepatic  artery 
from  the  ftomach  it  is  very  fmall  ; it  mounts  over  the 
vena  portae,  and  enters  into  the  liver  at  the  foffa  urn- 
bilicalis  ; its  branches  within  the  liver  go  chiefly  to 
the  left  lobe,  lobulus  fpigelii,  and  anonymous  lobe. 

^ *'  \ ' 

HEPATICA  DEXTRA. 

The  right  branch  of  the  hepatic  artery  paffes  under 
the  biliary  duds,  enters  along  with  them  into  the  right 
lobe  of  the  liver,  and  before  it  does  fo  it  gives  off 
the  arteria  cyftica,  or  artery  of  the  gall-bladder,  one 
of  the  moll  beautiful  little  arteries  in  the  body.  The 
cyftic  artery  branches  over  the  gall-bladder  betwixt  its 
coats,  in  the  form  of  a coronary  artery,  and  having 
made  a beautiful  tree  of  branches  over  the  gall-blad- 
der, it  paffes  off  from  it,  and  goes  to  the  fubftance 
of  the  liver. 

ARTERIA  SPLENICA. 

The  splenic  artery  is  one  of  the  moft  remark- 
able  in  the  human  body.  The  fpleen  is  tied  down  to 
the  left  fide  of  the  diaphragm  by  a proper  ligament ; it 
is  alfo  connected  with  the  greater  or  bulging  end  of 
the  ftomach  by  precedes  of  the  omentum  and  by  vef- 
fels.  The  fplenic  artery,  the  largeft  branch  of  the 
c celiac,  as  large  as  a goofe-quill,  turns  off  from  the 
c celiac  trunk  aimed  at  right  angles,  and  runs  a foot  in 
length  acrofs  the  abdomen  to  get  to  the  fpleen.  It  is 
in  all  this  courfe  exceedingly  tortuous  ; it  runs  along 
the  upper  edge  of  the  pancreas  (which  alfo  lies  acrofs 

the 
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the  abdomen),  and  gives  arteries  to  it ; when  it  ap- 
proaches the  fpleen,  it  gives  off  that  great  artery 
which  returns  along  the  lower  border  of  the  ftomach, 
and  when  it  actually  arrives  at  the  fpleen,  it  divides 
into  a great  many  branches,  which  enter  by  the  con- 
cave furface  of  the  fpleen,  and  plunge  into  its  fub- 
ftance. 

The  branches  then,  of  the  fplenic  artery,  are  thefe  : 

3 . It  gives  a great  artery  to  the  pancreas  named  pan- 
creatica  magna,  which  paffes  to  the  right  under  the 
pancreas,  and  belongs  chiefly  to  the  head  of  the  pan- 
creas, or  that  rounded  end  which  is  next  to  the  duo- 
denum. Though  named  magna,  it  is  a variable  ar- 
tery, and  of  little  importance.  2.  All  along,  as  the 
fplenic  artery  is  palling  to  the  left  by  the  border  of 
the  pancreas,  it  fends  fliort  branches  into  it.  They  are 
yarned  pancreatic^:  parvle,  or  fmall  pancreatic 
arteries.  3.  It  often  fends  fmall  arteries  upwards  to 
the  back  part  of  the  ftomach,  named  posterior  gas- 
tric arteries.  4.  The  gastro-epiploica  sinis- 
tra, or  the  left  gaftro-epiploic  artery,  is  a very  large 
and  principal  branch  of  the  fplenic  artery.  It  arifes 
under  the  ftomach  a little  beyond  the  left  or  larger  head 
of  the  pancreas ; it  makes  a large  arch,  and  then  turns 
with  a ferpentine  turn  towards  the  ftomach,  returns 
along  the  lower  border  of  the  ftomach  within  the 
doubling  of  the  omentum,  and  gives  its  arteries  upwards 
to  the  ftomach  and  downwards  upon  the  omentum,  fo 
much  like  thofe  of  the  right  gaftro-epiploic  artery,  that 
when  they  meet  in  the  middle  of  the  great  arch  of  the 
ftomach,  and  inofculate,  we  cannot  diftinguifli  where 
either  of  them  ends ; the  chief  difference  is,  that 
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fome  of  the  epiploic  branches  of  this  artery  are  par- 
ticularly large,  y The  vasa  brevia  are  a fet  of  three 
or  four  arteries  which  the  fplenic  gives  off  juft  before  it 
enters  into  the  fpleen ; and  as  the  artery  lies  clofe  to 
the  ftotnach,  thefe  arteries  which  go  to  the  great  bul- 
ging of  the  ftomach  are  exceedingly  fnort,  and  are 
thence  named  vafa  brevia.  The  artery  ends  by  eight 
or  ten  branches,  which  plunge  into  its  fubftance.  Some- 
times we  fee  the  artery  pafs,  almoft  undivided,  or  di- 
vided into  one  or  two  branches  only,  into  the  bofom  or 
finus  of  the  fpleen, 

Thefe  are  all  the  arteries  of  the  ftomach,  liver,  and 
fpleen,  the  vifcera  which  fill  the  upper  region  of  the 
abdomen. 


OF  THE  ARTERIES  OF  THE  INTESTINES. 


OF  THE  UPPER  AND  LOWER  MESENTERIC  ARTERIES, 

The  bowels  are  fo  difpofed  within  the  abdomen, 
that  the  largeft  of  them,  viz.  the  colon,  the  great  in- 
teftine,  encircles  all  the  others.  It  begins  on  the  right 
fide  in  a blind  fac  called  the  caput  coli,  or  head  of  the 
colon  : it  goes  upwards,  and  croffes  the  belly,  fo  as  to 
fupport  the  ftomach,  and  feparate  the  ftomach,  liver, 
and  fpleen,  from  the  fmall  inteftines  : it  defcends  again 
into  the  pelvis  at  the  left  fide,  forming  the  rectum  ; and 
all  the  fmall  inteftines  hang  by  their  mefentery  in  the 
central  part  of  the  abdomen,  furrounded  by  this  great 

inteftine  ; 
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Inteftine  ; and  the  arteries  lie  within  the  two  lamellae  ol 
the  mefentery  or  fupporting  membrane  of  the  intef- 
tines,  fo  that  they  are  called  mefenteric  arteries ; and 
they  follow  the  inteflines  in  the  order  in  which  I have 

named  them. 

% 1 

The  GREAT  or  SUPERIOR  mesenteric  artery 
gives  its  fir  ft  branches  to  the  caput  coli ; its  next  branch 
to  the  middle  of  the  colon  under  the  ftornach  ; the 
thoufand  turns  of  the  fmall  inteflines  next  abforb  all  its 
other  branches.  The  lower  mesenteric  artery, 
which  gives  no  branches  to  the  fmall  inteflines,  at- 
taches itfelf  to  the  left  fide,  and  efpecially  to  the  lowed 
part  of  the  colon,  and  goes  down  with  the  rectum  into 
the  pelvis,  and  ends  there.  This,  then,  may  ferve  as  a 
general  plan  or  arrangement  for  the  inteflines  s^id  fjr 
the  two  mefenteric  arteries. 

I.  MESENTERICA  superior. 

It  is  not  furprifing  that  the  upper  mesenteric  Is 
the  largeft  of  all  the  abdominal  arteries.  It  arifes 
from  the  aorta,  where  it  is  ftill  betwixt  the  legs  of  the 
diaphragm,  and  not  more  than  half  an.  inch  below  the 
coeliac  artery.  The  coeliac  and  mefenteric  arteries  lie 
clofe  upon  each  other;  only  we.  are  lefs  fenfible  of 
their  nearnefs  by  the  axis  cceliacse  jutting  perpendicu- 
larly forwards,  and  by  the  trunk  of  the  mefenteric 
running  very  obliquely  downwards,  and  by  the  head 
of  the  pancreas  lying  immediately  over  the  mefenteric 
and  hiding  its  root.  The  trunk  of  the  mefenteric  artery 
caffes  under  the  pancreas,  then  through  the  mefocolon 
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or  mefentery  of  the  colon,  then  into  the  proper  mefen* 
tery  of  the  fmall  inteflines.  It  turns  firft  to  the  left  j 
and  then,  by  a fecond  gentle  bending,  it  turns  again 
towards  the  right  fide  of  the  abdomen.  It  runs  very 
low  into  the  abdomen  before  it  gives  out  any  branches; 
and  then  it  gives  them  off  in  the  following  or- 
der. 

From  the  right  fide  it  gives  branches  to  the  great 
inteflines,  of  which  there  are  three  chief  arteries ; but 
from  the  left  fide,  where  it  gives  arteries  ‘to  the  fmall 
inteflines,  it  gives  innumerable  branches,  very  large, 
and  fo  inofculated  with  each  other,  that  they  form  a 
fort  of  mefh  or  immenfe  plexus  in  the  mefentery  he- 
me they  go  onwards  to  the  guts.  The  undivided 

■nk  of  the  artery  is  very  large  and  long  ; the  gentle 
. rture  of  it  from  left  to  right  gives  it  the  form  of 
an  Halic  f ; the  prodigious  fize  of  that  mefh  or  plexus 
of  vends  which  goes  to  the  great  inteflines  is  fuch  as 
to  carry  the  artery  down  to  the  left  ilium  or  flank 
where  the  caput  coli  or  conjunction  of  the  ilium  with 
the  colon  lies. 

It  is  from  the  convex  of  this  gently  bending  arch, 
and  from  the  right  or  outer  fide  of  the  artery,  that 
the  following  arteries  to  the  great  inteflines  go  off*'. 
The  colic  a media  to  the  middle  of  the  great  intef- 
tlne,  the  colica  d, extra  to  the  right  fide  of  the  great 
intefline,  the  ileo-colica  to  the  joining  of  the  ilium 

* Often  before  giving  off  its  greater  arteries,  the  mefenteric 
gives  to  the  pancreas  feveral  fmall  arteries;  and  to  the  duode- 
num two  or  three,  which  are  fometimes  named  under  the  title 
5)f  yluodenales  interiores. 

with 
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with,  the  caput  coli  or  beginning  of  the  great  in- 
teftine. 


COLICA  MEDIA, 

1.  The  middle  colic  artery  paffes  along  in  the 
doubling,  i,  e.  betwixt  the  two  lamellae  of  the  nieio- 
colon.  It  goes  with  a circular  fweep  upwards  to- 
wards that  part  or  corner  (as  we  may  call  it)  of  the 
colon  which  lurks  under  the  liver ; but  beiore  it 
touches  the  intefline,  and  generally  at  the  diftance  of 
about  three  or  four  inches  from  it,  this  artery  divides 
into  two  great  branches ; one  turning  backwards,  along 
the  right  fide  of  the  colon,  inofculates  with  the  colic 
arteries ; the  other,  more  like  the  continued  trunk,  turns 
upwards,  bending  according  to  the  curvature  of  the 
arch  of  the  colon,  which  fupports  the  ftomach ; and 
having  rounded  the  concave  of  this  arch,  and  arrived 
at  the  left  fide,  it  there  makes  a great  modulation 
with  the  left  colic  -artery,  which  is  a chief  branch  of 
the  lower  mefenteric  ; and  fo  completes  the  great 
mefenteric  arch,  one  of  the  moft  celebrated  inofcu- 
lations  in  the  whole  body,  that  of  the  circle  of  Willis 
hardly  excepted, 

COLICA  DEXTRA, 

2.  The  right  colic  artery  is  enumerated  as  a 
diftinfl  artery,  chiefly  for  the  fake  of  plainnefs  ; for 
though  fometimes  it  arifes  apart  from  the  general 
mefenteric  trunk,  yet  in  ninety-nine  of  one  hun- 
dred bodies  it  proceeds  from  the  upper  or  middle 
colic  artery.  It  is  a very  large  branch  ; it  is  fet  off 

' from  the  colica  media  at  a very  acute  angle ; it 

moves 
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moves  along  the  right  fide  of  the  colon.,  inclining 
alfo  a little  upwards  towards  the  liver ; it  alfo  fplits 
when  it  approaches  the  gut  into  two  branches ; one 
turning  towards  the  upper  fide  to  inofculate  with  the 
middle  colic  artery,  the  other  turning  downwards 
towards  the  ilium  or  flank  to  inofculate  with  the 
ileo-colic  artery, 

ARTERTA  ILEO-COLICA. 

3.  The  ileo-colic  artery  arifes  about  an  inch 
lower  than  the  laA.  It  is  a long,  fmall,  and  flender 
artery  compared  with  the  two  lafl; ; which  are  fhort, 
ftumpy,  and  with  contorted  angles.  This  artery  goes 
to  the  place  where  the  fmall  inteflines  end,  and  the 
great  ones  begin ; of  courfe  the  membrane  which 
holds  the  inteflines  at  this  corner  (I  mean  in  the  right 
haunch)  changes  its  name  from  mezzo-colon  (in 
the  middle  of  the  colon)  to  mefentery,  or  mezzo- 
enteron,  (in  the  middle  of  the  inteflines)  ; and  of 
courfe  the  ileo-colic  artery  runs  down,  not  along  the 
mefocolon,  but  along  the  mefentery.  It  goes  diredlly 
down  towards  the  joining  of  the  ilium  with  the 
colon  ; it  ends  in  three  regular  branches ; one  paflfes 
flraight  onwards  to  the  junction  of  the  ilium  and 
colon,  fplits  into  two  branches*  one  going  over  the 
fore  and  the  other  oyer  the  back  part  of  the  caput  coli, 
and  having  a very  curious  correfpondence  with  the 
valve  within,  fo  that  it  might  be  called  arteria  val- 
vulfe  coli.  While  this  branch  goes  flraight  for- 
wards over  both  Tides  of  the  caput  coli,  another 
branch  runs  backwards  along  the  colon,  and  inofcu- 
kites  with  the  right  colic  artery  $ and  another  runs 

down- 
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downwards  along  the  ilium,  and  inofculates  with  the 
common  branches  of  the  mefenteric  artery.  It  is  from 
thefe  two  branches,  which  diverge  like  the  reft  of  the 
colic  arteries,  that  this  is  called  ileo-colica.  Even 
the  appendix  vermiformis  has  its  little  mefentery  tying 
it  down  to  the  caput  coli,  and  from  the  back  of  the 
caput  coli  a little  artery  runs  down  upon  that  mefentery 
to  the  appendix,  palling  along  the  whole  length  of 
that  procefs. 

From  this  point  all  the  remaining  arteries  of  the 
mefenterica  fuperior  go  to  the  fmall  infeftines ; and 
they  are  fo  undiflinguilhed,  and  fo  prodigiously  nu- 
merous, that  no  branches  can  be  defcribed  or  named  ; 
there  is  nothing  but  a great  net-work  of  arteries  to 
defcribe.  The  firft  or  radical  branches  which  go  to 
the  fmall  inteflines,  are  thick,  large,  fhort,  and  vary 
from  twelve  to  fifteen  or  twenty  in  number.  But  it 
is  not  thefe  that  make  this  vail  appearance  of  a net- 
work ; thefe  twelve  branches  are  firft  joined  to  each 
other,  as  it  were  mouth  to  mouth,  forming  one  great 
confluence  of  arterial  arches : from  thefe,  fecondary 
branches  arife,  and  they  unite  again  in  like  manner, 
and  make  a fecond  row  of  arches  ; from  the  union  of 
thefe  ftiil  other  arteries  arife,  and  make  a third,  or 
fourth,  and  even  a fifth,  row  of  arches,  before  any 
arteries  go  to  the  inteifines ; till  at  lafl  the  proper 
arteries  of  the  inteflines  go  out  in  ftraight  lines  from 
the  lafl  arch,  and  fpread  upon  the  coats  of  the  intef- 
tine.  In  fhort,  the  mefentery  has  a very  intricated 
and  matted  appearance  ; from  the  redoubling  of  thefe 
arches,  which  are  more  and  more  numerous  as  the 
artery  proceeds  lower,  till  the  lafl  of  the  twelve  radical 

x 2 brandies 
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branches  makes  an  arch,  which  ferves  the  ilium  or 
lowed  of  the  fmail  intedines,  and  inofculates  with  the 

ILEO-COLIC  ARTERY* 

i • 

2 . MESENTERICA  INFERIOR*  • 

The  lower  mesenteric  artery  is  that  which  is 
named  by  Haller  the  left  colic  artery,  becaufe  it  goes 
only  to  the  left  fide  of  the  colon.  It  arifes  from  the 
forepart  of  the  aorta,  below  the  two  emulgent  arte- 
ries, i.  e.  pretty  low  down*  It  goes  off  rather  from 
the  left  fide  of  the  aorta  j it  goes  off  very  obliquely, 
and  keeps  clofe  to  the  left  fide  of  the  aorta  for  a great 
way  ; and  when  it  ha§a  defcended  as  low  as  the  bifur- 
cation of  the  aorta*  it  gives  off  its  great  branch  to  the 
left  fide  of  the  colon,  viz.  the  left  colic  artery  ; 
and  then  turning  down  over  the  iliac  artery  of  the 
left  fide,  it  defcends  into  the  pelvis,  along  with  the 
redhim,  and  ends  there. 

i.  Its  firffc  branch  is  the  arteria  colica  sinis- 
tra. The  lower  mefenteric  has  run  a confiderable 
length,  has  paffed  as  low  as  the  bifurcation  of  the 
aorta,  before  this  branch  is  given  off.  This  artery 
foon  divides  into  three  large  branches ; the  trunk 
itfelf  is  fhort  and  dumpy,  the  branches  go  off  like 
thofe  of  the  other  fide,  at  very  acute  angles : 
Fird,  One  branch  afcends  towards  the  angle  of  the 
colon,  under  which  the  fpleen  lies,  and  there  di- 
vides itfelf  into  two  branches ; one  keeping  clofer  to 
the  intedine,  nourilhes  it  ; the  other  keeping  more 
to  the  middle  of  the  mefocolon,  or  broad  membrane 
of  the  colon,  meets  the  branch  of  the  upper  mefen- 
teric, and  completes  with  it  the  mefenteric  arch, 

being 
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being  indeed  the  larger  and  more  important  artery  of 
the  two.  Secondly,  Another  branch  goes  diredly 
acrofs  to  the  right  fide  of  the  colon,  and  when  it 
approaches  the  gut  fplits  (as  ufual  with  the  colic  ar« 
teries)  into  two  leiTer  branches*  one  turning  upwards 
and  the  other  downwards.  Thirdly?  The  third  branch 
of  this  left  colic  artery  goes  obliquely  downwards  to 
that  part  of  the  gut  which  lies  in  the  hollow  of  the 

i 

left  haunch-bone,  and  which  forms  the  turn  named 
Tigmoid  flexure  of  the  colon ; and  the  membrane  of 
the  colon  is  here  fo  faff  braced  down  to  the  loins  that 
this  artery  gives  twigs  to  the  loins  inofculating  with  the 
lumbar  arteries, 

, 1 i 

2.  ARTERXiE  HAEMORRHOID  ALES. 

The  internal  hemorrhoidal  artery  is  one 
of  immenfe  fize ; it  is  juft  the  trunk  of  the  lower 
mefenteric  artery  defcending  into  the  pelvis ; it  is 
often  as  large  as  a writing  quill ; it  applies  itfelf  clofely 
to  the  back  part  of  the  redum  ; it  arrives  at  it  by 
turning  in  obliquely  over  the  pelvis,  and  under  the 
redum,  and  paffes  down  its  whole  length  quite  to  the 
anus.  It  encircles  the  red  urn  completely  on  each 
fide  with  is  large  branches,  which  meet  again  upon 
the  forepart  of  the  gut,  and  its  branches  lower  down 
in  the  pelvis  inofculate  with  the  middle  hemorrhoi- 
dal artery,  and  fometimes  with  thofe  of  the  blad- 
der and  womb.  This  is  the  artery  which  prevents 
us  from  operating  when  a fiftula  in  ano  has  gone 
deep  by  the  back  of  the  redum ; and  which  has 
given  occafton  to  the  eftablifhing  of  fomethlng  like  a 
general  rule  in  furgerv,  that  one  "fhould  not  operate 

when 
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when  the  fiffula  is  more  than  two  or  three  inches  deep* 
It  is  the  lad  of  the  arteries  belonging  to  the  loofe  and 
floating  vifcera. 


Of  the  arteries  of  the  fixed  viscera  of  the 

ABDOMEN. 

The  fixed  vifcera  are,  the  capfulse  renales  5 the 
kidneys ; the  fat ; and  the  teflicles,  which  in  the  child 
lie  within  the  abdomen.  Of  the  arteries  belonging  to 
thefe  parts,  thofe  of  the  kidney  and  tedicle  are  the  only 
regular  ones; 

ART-ERIiE  CAPSULARES. 

The  capfulse  atrabiliarise  are  two  fmall  bodies  of  a 
triangular  form,  of  thick  walls  and  fmall  cavities,  filled 
in  general  with  a black  and  bilious-looking  liquor. 
The  ancients  thought  this  the  atrabilis,  and  named 
them  the  capfulse  atrabiliarise : the  moderns,  from  fee- 
ing them  placed  immediately  above  the  kidney,  and 
obferving  no  apparent  connection  but  with  that  gland, 
have  named  them  capfulse  renales.  They  lie  then 
above  the  kidney,  are  like  the  kidney  furrounded  with 
fat,  have  draggling  arteries  from  various  fources,  but 
none  regular  nor  important. 

Firft,  They  have  very  generally  forne  final!  branches 
from  the  phrenic  arteries.  Thefe  are  the  higheft  of 
the  capfular  arteries ; they  touch  the  uppermod  point 
of  this  glandular-like  but  unknown  body.  They  are 
named  the  upper  capsular  arteries.  Secondly, 
They  often  have  fmall  arteries  from  the  aorta  peculiar 
to  themfelves,  which  come  off  about  the  root  of  the 

upper 
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upper  mefenteiic  artery,  go  to  the  fat  and  glands,  and 
play  over  the  vena  cava  (at  lead  thofe  of  the  right 
fide  do),  and  go  to  the  middle  parts  of  the  gland, 
whence  they  are  named  capsulares  media:.  Thirdly, 
they  have  their  lad  arteries  fent  upwards  to  them  from 
the  emuigent  artery,  or  artery  of  the  kidney.  They 
are  named  the  lower  capsular  arteries. 

ARTERIJE  RENALES. 

The  two  renal  or  emulgent  arteries,  the  two 
arteries  of  the  kidneys,  go  off  from  the  fides  of  the 
aorta,  midway  betwixt  the  upper  and  lower  mefen- 
teric  arteries.  Each  goes  to  its  kidney  aimed  at  a right 
angle,  arching  a little  over  the  bulging  belly  of  the 
pfoas  mufcle.  The  aorta  is  dill  a little  inclined  to' the 
left  fide,  and  fo  the  left  emulgent  is  fliorter,  and 
mounts  over  its  accompanying  vein ; while  the  right 
kidney,  being  further  off  from  the  aorta,  and  fome* 
what  lower,  on  account  of  the  liver  being  on  that  fi de, 
the  right  artery  is  longer,  and  is  covered  by  its  emul- 
gent vein.  When  the  emulgent  artery,  which  is  fliort 
and  very  thick,  arrives  at  the  concave  edge  of  the 
kidney,  it  is  divided  into  three  or  four  large  branches, 
which  furround  the  pelvis,  or  beginning  of  the  ure- 
ter, plunge  into  the  fubdance  of  the  kidney,  and 

modulate  and  make  arches  with  each  other.  Then 

' 

they,  in  fupplying  the  kidney  within  its  fubdance, 
form  circles  and  arches  over  the  roots  of  the  papillae 
urinifersc,  or  fecreting  parts  of  the  kidney,  the  veffels 
being  thus  didindfc  from  the  glandular  part , the  vafcular 
part,  being  outermod,  is  called- cortical  the  fecreting, 
being  innermoft,  is  named  the  tubular  part. 


Before 
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Before  the  emulgent  arteries  enter  into  the  fubdance 
of  the  kidney  to  be  thus  didributed,  they  ufually  give  off 
fmali  arteries,  as  has  been  already  mentioned,  to  the 
lower  part  of  the  capfula  renalis,  to  the  upper  part  of 
the  ureter,  and  to  the  fat  furrounding  the  kidney. 

V v 

4 

arteria  Spermatic  a* 

The  spermatic  artery,  or  artery  of  the  tedicle, 
is  one  of  the  mod  fmgular,  both  for  its  extreme  fmalh 
nefs  and  great  length,  and  for  its  important  office. 
It  arifes  on  each  fide  from  the  lateral  parts  of  the 
aorta,  a little  above  the  lower  mefenteric  artery. 
The  left  fpermatic  artery  rifes  fomewhat  higher,  and 
often  comes  from  the  emulgent  artery ; it  defcends 
from  the  aorta  aimed  in  the  fame  line  with  itfelf  \ it 
erodes  the  vena  cava,  and  meets  its  accorhpanying 
vein  upon  the  furface  of  the  pfoas  mufcle ; it  then  forms 
the  fpermatic  chord,  and  paffes  out  through  the  ab- 
dominal ring ; before  it  goes  down  into  the  tedicle, 
it  gives  out  many  very  fmali  twigs.  Fird,  It  gives 
fmali  twigs  to  the  fat  of  the  kidneys  ; fecondly.  It 
gives  fmali  branches  to  the  ureters  \ thirdly,  Small 
twigs  to  the  peritonem  ; and  ladly,  Small  twigs  to 
nourifh  the  fpermatic  cord  itfelf.  When  it  has 
paffied  through  the  ring,  it  foon  after  divides  into 
many  fmali  arteries  for  the  feveral  parts  of  the  tedicle, 
four  or  five  in  number  ; two  of  which  go  to  the 
epidydimis,  and  two  others,  particularly  large,  go  to 
the  tedicle  ; the  larged  of  thefe  branches  turns  round 
the  tedicle  in  a beautiful  and  ferpentine  form,  waving 
along  the  upper  part  of  the  tedicle,  viz.  jud  under  the 
epidydimis,  and  fending  beautiful  coronary  branches 

down- 
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downwards  all  over  the  femicircle  or  convex  iurface  of 
the  teftis. 

Thefe  are  the  chief  arteries,  viz.  thofe  of  the  kid- 
ney and  tefticle.  Thofe  of  the  renal  capfule  I hold 
to  be  fo  irregular,  that  they  hardly  deferve  the  fhort 
defcription  which  I have  given  of  them.  The  follow- 
ing clafles  of  fmall  and  irregular  arteries  are  equally  in- 
fignificant  ; for  few  authors  have  been  at  the  pains  to 
enumerate  the  arteries  going  to  the  fat  of  the  kidney  ; 
and  none  (except  Murray)  have  been  at  the  pains  to 
gather  together  into  one  clafs  or  defcription  the  trifling 
arteries  of  the  ureter. 

4 

ARTERIiE  ADIPOSiE. 

The  arteries  of  the  fat  of  the  kidney  are  ex- 
tremely fmall  but  numerous.  The  upper  arteries  come 
from  the  capfular  and  diaphragmatic  arteries  which 
are  above  the  kidney  ; the  middle  arteries  of  the  fat 
come  from  the  renal  artery  itfelf,  from  the  fpermatic, 
or  even  from  the  aorta  ; the  lower  arteries  come  from 
the  colic  arteries,  and  one  from  the  fpermatic,  which 
comes  off  below  the  kidney,  and  turns  up  towards  its 
lower  end. 

ARTERIES  UAETERICvE. 

The  arteries  of  the  ureter,  as  it  is  a long  canal, 
come  off  from  various  parts  which  it  paflfes.  Its 
upper  arteries  are  from  the  renal  artery  itfelf,  before 
it  enters  the  kidney  ; and  alfo  from  the  capfulars  and 
fpermatics.  The  middle  arteries  of  the  ureter  are 
more  particular  and  more  important  : they  arife  either 
Vojl.  II.  F f from 
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from  the  aorta  itfelf,  or  from  the  iliac  artery,  where 
the  ureter  erodes  it  ; and  they  run  far,  both  upwards 
and  downwards,  along  the  canal.  The  lowed  arteries 
of  the  ureter  arife  from  thofe  of  the  bladder  itfelf. 


A R T E R I EE  TU  ME  A RES. 

The  lumbar;  arteries  are  thofe  which  fhtceed  to: 
the  intercodal  arteries,  and  which  run  parallel  with 
them  ; performing  the  fame  office  in  the  loins  which 
the  intercoftafs  do  in  the  thorax,  viz.  no ur idling  the 
fpine  and  the  mufcles. 

The  lumbar  arteries  arife  from  the  tides  of  the  ab- 
dominal aorta.  The  nr  ft  arteries  go  off  at  right  angles  ; 
the  lower  ones  are  a little  inclined  downwards.  The 
right  ones  are  longer,  beeaufe  they  have  to  rife  over 
the  fpi'he.  The  arteries  of  both  fid’es,  as  foon  as  they” 
have  left  the  fpine,  fink  under  the  pfoas  nlufcle,  and 
go  onwards  behind  it,  round  the  fide,  till  they  termi- 
nate in  the  lateral  mufcles  of  the  abdomen.  The  up- 

- i 

permed  lumbar  artery  is  large  ; and  as  it  runs  along 
the  loweff  rib  but  one,  it  of  courfe  gives  arteries  both 
to  the  tralifverfe  or  inner  mo  ft  mufcle  of  the  belly,  and 
alfo  to  the  diaphragm,  which  indigitates  with  it  in 
confequence  of  their  both  taking  their  origin  from  the 
fame  ribs.  The  two  lower  lumbar  arteries  are  fmall, 
and  begin  to  inofcukite  with  the  Idler  arteries  about 

O \ 

the  top  of  the  pelvis. 

Each  lumbar  artery  gives  out  like  each  intercodal- 
two  chief  arteries  : r . One  which  goes  to  the  fpine,. 
and  which,  fplitting  into  two,  gives  a larger  twig  to 
the  vertebra  itfelf  $ and  a ftnaller  one,  which  enters 

the 
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the  (heath 3 traces  the  nerve  backwards,  and  paffes  into 
the  fpinal  marrow.  2.  A mufcular  branch,  which  is 

i 

alfo  divided  ; for  one  branch  of  it  fupplies  the  pfoas 
rnufcle,  and  then  rims  round  within  the  mitfcles  of  the 
abdomen  ; while  the  other  pierces  the  back,  and  f ap- 
plies the  facrodumbalis,  longillimus  dorfi,  and  other 
mufcies  of  the  loins* 


ARTERIES  OF  THE  PELVIS. 

The  aorta  divides  into  two  great  arteries,  named 
iliac  from  their  beginning  in  the  loins*  The  two  iliac 
arteries  move  downwards  to  the  brim  of  the  pelvis, 
where  they  meet  the  veins  of  the  lower  extremity 
afcending  to  form  the  cava,  and  alfo  a vail:  plexus  of 
lymphatics  from  the  legs  and  pelvis,  which  twifi 
round  the  arteries  and  veins.  The  two  iliac  veins  lie 
upon  the  inner  (ides  of  the  two  arteries  ; and  fince 
thefe  veins  meet  on  the  right  fide  of  the  aorta  to  form 
the  cava,  of  courfe  the  right  iliac  erodes  the  trunk  of 
the  cava.  This  bifurcation  of  the  aorta  is  much  high- 
er than  the  pelvis  5 it  begins  upon  the  fourth  vertebra 
of  the  loins,  fo  that  the  abdominal  aorta  is  in  truth  ex- 
tremely fhort,  and  the  iliac  arteries  go  off  at  fuch 
an  angle,  that  they  diverge  very  gradually ; fo  that 
when  they  arrive  at  the  top  of  the  pelvis,  they  are 
jufl  over  the  joining  of  the  haunch-bone  with  the  fa- 
crum  : and  it  is  but  a very  little  below  this  again 
that  they  divide  into  their  two  great  branches  ; the 
one,  named  the  external  iliac,  which  paffes  ftraight 
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forwards  into  the  thigh  ; the  other,  the  internal  iliac, 
which  dives  immediately  down  into  the  pelvis  to  Rip- 
ply the  internal  parts ; and  this  is  the  artery  which 
mu  ft  be  fiift  defended. 

'ARTERIA  sacra  media. 

This  bifurcation  of  the  aorta  gives  off  juft  one  ar- 
tery, which  proceeds  exactly  from  the  fork  ; and  be- 
ing in  the  middle,  it  is  a fugle  or  azygous  artery, 
which  has  not  a fellow.  It  is  frnall,  long,  very  regular, 
and  pafles  down  fo  correclly  in  the  middle  of  the 
bone,  that  it  is  named  the  middle  sacral  artery. 
It  is  about  the  fize  of  a crow-quill  ; pa  fifes  dire&ly 
over  the  middle  of  that  projecting  point  which  is  na- 
med the  promontory  of  the  facrum  ; it  defeends  ex-, 
prefsly  in  the  middle  of  the  bone,  quite  to  the  point 
of  the  os  coccygis.  At  the  place  of  each  vertebra 
(for  the  facrum.  confifls  of  vertebras  now  united  toge- 
ther), it  gives  off  crofs  branches,  which  go  acrofs  the 
body  of  the  facrum  to  inofculate  with  the  lateral  fa- 
cral  arteries.  Befides  thefe,  it . gives  arteries  to  the 
fubftance  of  the  bone,  and  not  unfrequently  frnall  ar- 
teries to  the  re&um.  This  artery  ends  near  the  point 
of  the  os  coccygis  in  a forked  or  double  inofculation 
with  the  lateral  facral  arteries  of  each  fide. 


ILIAC  A INTERNA. 

The  internal  iliac  artery  is  of  vail  fize;  it 
not  only  fupplies  all  the  parts  within  the  pelvis,  but 
fends  out  by  the  feveral  openings  of  the  pelvis  thofe 
great  arteries  which  fupply  both  the  private  parts,  and 
the  immenfe  mais  of  mufcle  which  furrounds  the 

haunch. 


* OF  THE  PELVIS.  4 37 

« 

haunch.  Thence  the  neceffity  and  the  ufefulnefs  of  ar- 
ranging them  under  two  chiles  : Firft,  Of  the  leffer  ar- 
teries which  go  to  parts  within  the  pelvis,  as  to  the  loins, 
to  the  facrurn,  to  the  bladder,  and  to  the  womb  ; and 
fecondlv,  Thofe  infinitely  larger  arteries  which  go  out 
through  the  feveral  openings  of  the  pelvis,  and  go  to 
the  hips,  the  haunch,  and  the  private  parts. 

This  artery  we  cannot  defcribe  in  the  adult,  with- 
out attending  to  its  condition  and  fundion  in  the 
child  ; for  it  is  that  indeed  which  gives  it  the  peculiar 
form  which  we  have  to  defcribe  ; and  which  efpecially 
gives  it  that  arch  downwards,  from  the  convexity 
of  which  all  the  great  branches  go  off.  For  in  the 
child,  the  internal  iliac  or  hypogaftric  artery  is  ex- 
tremely large  : Firfl  it  turns  down  into  the  pelvis 
with  a large  circle;  then  it  goes  clofe  to  the  fide  of 
the  bladder  very  low  into  the  pelvis  ; then  it  begins  to 
rife  again  by  the  fide  of  the  bladder,  out  of  the  pelvis, 
and  going  along  by  the  urachus  (which  is  a tube  or  li- 
gament rather  leading  upwards  from  the  bottom  of 
the  bladder),  it  goes  cut  by  the  navel,  forming  the 
umbilical  artery.  Now  this  fudden  turn  by  the  fide 
of  the  bladder  makes  the  artery  convex  downwards, 
i.  e.  towards  the  parts  which  it  has  to  fupply.  The 
artery  keeps  this  fame  form  in  the  adult ; both  in  the 
child  and  in  the  adult  all  the  great  branches  come  off 
from  the  back  of  this  arch. 

■" " 1 ■■■■"■  ■ 1 ui n. 


ORDER  FIRST. 

The  branches  of  the  hypogaftric  or  internal  iliac 
artery,  which  remain  within  the  pelvis. 
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I.  ILEQ-LUMSALIS* 

This  artery  is  fo  named,  becaufe  it  fo  refembles  the 
lumbar  arteries  that  it  might  be  miflaken  for  the  lad: 
of  them  ; and  becaufe  it  belongs  equally  to  the  haunch- 
bone  and  to  the  loins.  It  goes  off  from  the  outer 
fide  of  the  iliac  artery,  about  an  inch  below  the  bifur- 
cation $ it  is  about  the  fize  of  the  lumbar  arteries,  or  a 
little  larger  ; it  turns  in  behind  the  iliac  artery,  and 
pa  lies  under  the  pfoas  rnufcle  ; its  trunk  is  Ihort,  for  it 
fplits  immediately  into  its  iliac  and  lumbar  branches. 
The  lumbar  branch  goes  off  betwixt  the  laft  vertebra 
of  the  loins  and  the  inner  end  of  the  ilium,  and  goes 
directly  upwards ; it  gives  its  branches  about  the  pfoas 
inufde.  The  iliac  branch  fetting  olf  from  the  fame 
point,  runs  ftraight  outwards,  lodges  itfelf  under  the 
edge  or  crifla  ilii,  and  fupplies  the  iliacus  interims 
mufcle  by  a fuperfici-al  branch  ; and  it  nourifhes  the 
bone  by  a deeper  branch,  which  lies  dole  in  the  hollow 
of  the  haunch. 


2.  ARTERI2E  SACR/E  LATERALlS, 

The  lateral  arteries  of  the  sacrum  are  very 
generally  three  or  four  in  number.  Sometimes  we 
find  one  general  artery  coming  off  from  the  iliac,  or 
from  the  ileo-lumbar  artery,  running  down  all  the 
fide  of  the  facrum,  and  giving  off  the  lateral  facral 
arteries  ; but  much  more  frequently  we  find  three  di- 
ilinct  arteries  coming  off  from  the  hides  of  the  iliac 
artery,  which  run  acrofs  the  facrum  in  the  following 
manner,  to  inofculate  with  the  middle  facral  artery  : 
Firff,  Each  lateral  facral  artery  has  one  large  branch? 
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which  runs  along  the  forepart  of  the  facrum,  runs 
along  the  naked  bone,  and  inofculates  with  the  mid- 
dle facral  artery : Secondly,  Another  branch,  full 
larger,  dives  into  each  of  the  facral  holes,  which  not 
only  nourifhes  the  nerves,  and  the  (heath  of  the  cauda 
equina,  and  the  bone  itfelf  by  one  branch,  but  pene- 
trates by  another  branch  through  the  p often  or  facral 
hole,  and  fupplies  the  periofteum,  the  great  ligaments 
which  join  the  ilium  to  the  facrum,  and  the  root  alfo 
of  the  facro-lumbalis,  and  glutasal  mufcles.  From 
thefe  two  branches  (viz.  to  the  fpine  and  to  the  po- 
derior  mufcles),  and  from  the  regularity  of  thefe 
five  arteries  (going  from  fame  artery  or  other  intp 
each  facral  hole),  they  may  be  refembled  to  the  inter- 
cod.al  and  lumbar  arteries,  to  whole  office  and  plap 

thev  have  fucceeded, 

* > 

ARTERIA  HYPOGASTRIC  A* 

' v ' 

The  liy  POGASTRIC  ARTERY  is  the  umbilical  artery, 
of  great  fize  and  importance  in  the  child  ; and  even  in 
the  adult  it  dill  remains,  in  this  fenfe  at  lead,  that 
though  the  forepart  of  it  (where  it  turns  up  by  the 
fide  of  the  bladder)  is  clofed,  even  that  part  is  dill 
known  by  a round  ligamentous  fubdance,  into  which 
it  is  converted,  which  we  eafily  trace  up  to  the 
navel,  where  the  artery  meets  its  fellow  of  the  other 
fide. 

This  artery  is  even  in  the  adult  body  pervious  down 
to  the  fide  of  the  bladder,  where  in  Man  it  gives  one 
long  and  (lender  artery,  fo  me  times  two,  which  go  to 
the  ddes  of  the  bladder  ; and  in  Women,  fmall  arte- 
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ries  to  the  womb,  fometimes  to  the  return  ; but  thefe 
branches  are  quite  irregular  in  number  and  fize. 

ARTERIiE  vesicales. 

The  arteries  of  the  bladder  are  extremely  irre- 
gular both  in  number  and  fize ; for  it  is  to  be  confi- 
dered,  that  the  bladder  being  a round  body  placed 
amidft  great  arteries,  and  being  itfelf  membranous, 
and  needing  but  few  or  but  fmall  branches,  it  gets 
them  from  various  fources.  Very  generally  the  hypo- 
gaftric,  juft  before  it  doles  into  a ligament,  fends  one 
or  more  fmall  arteries  downwards  and  forwards  to  the 
neck  of  the  bladder,  at  that  part  where  the  veficulse 
feminales  lie ; and  of  courfe  the  vehicular  and  the  pro- 
ftate  gland  get  fmall  twigs  from  this  artery  of  the 
bladder  ; fometimes  alfo  the  bulb  of  the  urethra  has  a 
fmall  artery  from  it. 

ARTERIAE  HAEMORRHOID  ALES. 

The  arteries  of  the  re&um  are  all  named  haemor- 
rhoidal  arteries.  The  upper  haemorrhoidal  artery  is 
the  nreat  branch  of  the  lower  mefenteric  continued 

o 

to  the  pelvis.  The  middle  haemorrhoidal  artery  is  one 
which  fometimes  comes  from  the  hypogaftric  artery, but 
very  often  from  the  pudic  artery,  infomuch  as  to  be 
reckoned  among  its  regular  branches.  The  lower,  or 
the  external  haemorrhoidal  artery,  almoft  always  is  a 
branch  of  the  pudic  artery,  or  that  artery  which  goes  to 
the  penis.  Two  great  arteries,  one  going  to  the  redhim 
and  another  to  the  womb,  are  the  lad  which  the  hypo® 
gaftric  gives  off  before  it  degenerates  into  a ligament. 

ARTERIA 
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ARTERIA  HiEMQRRHOIDEA  MEDIA. 

\ 

The  middle  hsemorrhoidal  artery  is  not  a large 
branch.  Often  we  do  not  find  it,  but  other  arteries 
fupplying  its  place  ; fometimes  again  it  is  fo  large  as 
to  give  off  both  the  uterine  and  the  lateral  facial  arte- 
ries ; but  in  general  it  is  frnall.  It  comes  off  from  the 
hypogaftric  oppofite  to  the  glutseal  artery  (prefently 
to  be  defcribed)  ; it  touches  the  rectum  below  its  mid- 
dle, and  defcends  curling  and  winding  chiefly  along 
its  forepart  quite  to  the  anus ; and  often  it  gives,  as 
it  runs  betwixt  the  rectum  and  bladder,  arteries  to  the 
bladder,  proflate  gland,  and  veficulae  feminales.  It  is 
this  artery  alfo  which  in  Women  gives  fmall  branches 
to  the  vagina. 

v / 

' ARTERIA  UTERINA. 

The  womb  has  four  arteries,  two  from  each  fide  ; 
the  uppermoft  that  which  enters  by  the  upper  corners 
of  the  womb,  comes  from  the  aorta,  correfponds  with 
the  fpermatic  in  Man,  runs  along  the  broad  ligament 
towards  the  ovaria.  The  lower  artery  of  the  womb, 
and  the  larged,  comes  from  the  hypogaftric,  enters 
the  womb,  where  it  is  connected  with  the  vagina,  and 
runs  upwards  along  the  Tides  of  the  womb  to  meet  the 
fpermatic ; and  it  fends  alfo  at  the  fame  time  branches 
downwards  into  the  vagina,  and  forwards  upon  the 
bladder,  where  it  adheres  to  this  part  of  the  womb. 

This  uterine  artery  arifes  from  the  hypogaftric  be- 
nd e the  origin  of  the  hsemorrhoidal  artery,  and  when 
it  enters  the  womb  it  becomes  very  tortuous. 

Thefe, 
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Thefe,  then,  are  the  chief  arteries  of  the  reelutn, 
bladder,  womb,  veftculm  feminales,  and  other  parts 

i 

within  the  pelvis. 

ORDER  SECOND, 


OF  THE  ARTERIES  WHICH  00  OUT  FROM  THE  PELVIS 

TO  THE  HAUNCHES,  HIPS,  AND  PRIVATE  PARTS. 

In  this  fecond  clafs  or  order  there  are  juft  four 
great  arteries  ; one  which  goes  over  the  back  of  the 
haunch  bone  to  the  glutasal  mufcle,  named  Glu- 
tseal  artery  ; one  going  downwards  over  the  tuber  if. 
chii  to  the  hip,  named  the  Ifchiadic  artery ; one 
which  goes  out  of  the  pelvis,  returns  Into  it  again, 
and  paffes  out  a fecond  time  by  the  root  of  the  penis, 
named  the  Pudic  artery  ; and  one  which  paffes  out 
through  the  thyroid  hole  into  the  deep  mufcles  at  the 
top  of  the  thigh,  named  Thyroid  artery.  All  thefe 
larger  arteries  go  off  from  the  convex  of  that  arch 
which  the  hypogaftric  forms,  and  move  backwards 
and  downwards,  in  order  to  efcape  from  the  pelvis, 
either  by  the  fciatic  notch  or  below. 

Let  it  be  remembered,  that  the  iliac  artery  forks 
juft  at  the  meeting  of  the  ilium  and  fgcrum  ; that  the 
great  facro-fciatic  notch  is  formed  by  this  joining  of 
the  ilium  and  facrum,  and  is  juft  under  the  junction  of 
thefe  two  bones  : that  the  glutaeal  artery  paffes  out  by 
this  facro-fciatic  hole  ; and  that  of  courfe  it  is  the  firft, 
as  well  as  the  greateft,  of  thofe  three  arteries  which 
turn  backwards  out  of  the  pelvis. 
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ARTERIA  GLUTiE A* 

* 

The  gluttal  artery  ernes  off  from  the  internal 
Iliac  immediately  after  the  lateral  facial  arteries.  It 
is  exceedingly  large,  thick,  and  (hort,  within  the  pel- 
vis, for  it  immediately  turns  over  the  bone ; the  turn 
which  it  makes  over  the  naked  bone  is  backwards  and 

T - % 

upwards ; it  inffaritly  divides  itfelf  into  a great  lafh  of 
veffels,  which  fpread  in  evefy  direction,  fupply  the  two 
glutmal  muffles,  and  turn  and  ramify  upon  the  back  of 
the  haunch-bone,  juft  as  the  great  fcapular  arteries 
play  over  the  furface  of  the  ffapula. 

The  pyriform  muffle  goes  out  from  the  pelvis  at 
the  fame  great  opening  with  the  glutneal  artery,  and 
the  artery  is  further  accompanied  by  the  great  fciatic 
nerve ; they  pafs  together  over  the  pyriform  muffle 
betwixt  it  and  the  bone ; and  when  the  glutacal 
artery  is  to  give  out  its  branches,  it  fplits  into  two 
great  branches  at  the  edge  of  the  glutmus  medius 
muffle.  By  this  fplitting  the  gluteal  artery  is  ar- 
ranged thus : Firft,  One  great  branch  paffes  under 
the  giutmus  medius,  of  confequence  it  is  naked 
upon  the  back  of  the  ilium  ; it  fends  one  large  and 
beautiful  artery,  which  courfes  round  the  bone  ac- 
cording to  the  line  of  the  crifta  ilii,  vTich  fupplies 
all  the  upper  half  of  the  haunch-bone  with  its  nutri- 
tious arteries,  and  fupplies  of  courfe  all  the  upper 
half  of  the  great  or  outermoft  glutaeal  muffle  where 
it  arifes  from  the  fpine  and  dorfum  of  the  ilium. 
Another  large  branch,  dill  belonging  to  this  deeper 
artery,  paffes  under  the  thickeft  part  of  the  belly  of  the 
glutaeus  medius,  lies  upon  the  fniall  fan-like  muffle 

named 
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named  glutaeus  minimus,  and  gives  innumerable  great 
branches  to  the  middle  and  leffer  glutaei  mufcles,  and 
to  the  joint  of  the  thigh-bone. 

The  other  great  branch  of  the  glutaeal  artery  flips 
in  betwixt  the  gluteus  major  and  the  glutaeus  medius ; 
and  as  it  lies  betwixt  thefe  twro  great  mufcles,  it  gives 
a prodigious  number  of  branches  to  each,  but  chiefly 
to  the  great  glutaeal  mufcle. 


ARTERIA  ISCHIADIC  A. 

The  sciatic  artery  is  fo  named,  becaufe,  inftead 
of  going  upwards  with  this  crooked  turn  towards  the 
haunch,  it  goes  obliquely  downwards  to  the  hip,  in 
the  dire&ion  of  the  main  artery  from  which  it  comes. 
It  comes  off  from  the  iliac  about  an  inch  lower  than  the 
glutaeal,  and  is  next  to  it  in  fize ; aim  oft  equal  when 
(as  it  often  happens)  the  pudic  artery  is  derived  from 
it.  The  glutaeal  artery  fhould  be  contrafled  with  it 
thus : The  glutaeal  goes  out  above  the  pyriform  muf- 
cle y the  fciatic  goes  out  below  it ; the  glutaeal  turns 
upwards  over  the  haunch-bone,  the  fciatic  turns 
downwards  along  the  hip ; the  glutaeal  fpreads  its 
arteries  wide  with  hidden  and  crooked  angles ; the 
fciatic  fends  its  arteries  downwards  in  a gentle  waving 
form,  or  almoft  flraight ; and  fo  numerous  as  to  be 
compared  with  a lafh  of  many  thongs  proceeding  from 
one  fhaft. 

Often  the  glutaeal  artery,  before  it  paiTes  out  of  the 
pelvis,  gives  fmall  twigs  to  the  redlum,  to  the  bone, 
and  to  the  pyriform  mufcle ; and  in  like  manner  the 
ifchiadic,  before  it  efcapes  from  the  pelvis,  gives  alfo 

io  trivial 
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trivial  branches  to  the  return,  and  to  the  pyramidal 

mufcle. 

The  branches  of  fo  great  an  artery,  ramifying 
merely  among  mufcles,  and  among  fuch  a vaft  variety 
of  mufcles,  can  neither  be  named,  nor  are  worth 
naming.  All  that  is  to  be  defired  is,  to  know  the 
trunk,  and  the  general  dire&ion  in  which  its  greater 
branches  go.  Among  thefe  branches  there  are  few 
remarkable. 

Firft,  The  coccygeal  artery  turns  quick  back- 
wards upon  the  fciatic  ligaments,  and  lying  under 
the  glutaeus  rnagnus ; and  paffing  along  by  the  direc- 
tion of  the  ligament,  it  arifes  at  that  part  of  the  fa- 
crum  whence  the  ligament  takes  its  rife ; and  turning 
downwards  upon  the  coccyx,  and  upwards  upon  the 
back  of  the  facrum,  it  inofculates  with  the  facial 
arteries  through  the  pofterior  holes. —Secondly,  An- 
other branch,  more  remarkable  for  its  office  than  its 
fize,  runs  downwards  along  the  fciatic  nerve,  fupply- 
ing  its  coats  and  fubftance. — But  the  great  branch  of 
this  artery  fends  a confufed  lafh  of  arteries  down- 
wards, which  give  arteries,  fir'd  to  the  glutaeal  mufcles 
and  pyriformis,  and  then  downwards  to  all  thofe 
mufcles  of  the  back  of  the  thigh  which  arife  about 
the  knob  or  tuber  of  the  ifchium.  In  fhort,  all  its 
chief  branches  are  mufcular  ; and  the  artery  is  remark- 

y j 

able  for  no  other  peculiarity  than  this,  that  its  inof- 
culations  downwards  with  the  reflected  arteries  of  the 
thigh  are  fo  frequent,  that  thefe  alone  may  fave  the 
limb  in  wounds  of  the  femoral  artery  above  its  pro- 
funda, or  that  great  branch  which  belongs  to  the 
thigh. 
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A R T £ R I A PUDIGA  “COMMUNIS, 

The  common  pudic  artery  *,  or  the  artery  of 
the  external  parts  of  generation,  is  the  third  great 
artery  which  goes  out  from  the  pelvis  backwards.  And 
there  is  in  the  courfe  of  this  artery  a peculiarity 

which  is  never  fully  explained  ; and  being  unexplained* 

< * 

makes  the  fucceeding  defcription  quite  defective  and 
lame : and  it  is  this.  The  pudic  artery  (which  is 
nearly  of  the  fize  of  a writing  quill)  ufually  comes 
off  as  a branch  from  the  fciatic  artery  $ it  goes  out 
from  the  pelvis  along  with  the  fciatic  artery  through 
the  lower  part  of  the  fciatic  notch3  under  the  lower 
edge  of  the  pyriform  muffle,  over  the  upper  facro» 
fciatic  ligament.  But  no  fooner  has  it  made  its  ap- 
pearance along  with  the  fciatic  artery,  and  emerged 
from  the  pelvis,  than  it  returns  into  the  pelvis  again  ; 
it  does  not  go  over  the  outfide  of  the  tuber  ifchii,  and 
fo  down  to  the  perinseum  ; but  it  juft  appears  out  of 
the  pelvis,  riffs  over  the  upper  facro- fciatic  ligament, 
gives  out  a few  branches,  turns  in  again  under  the 
lower  facro-fciatic  ligament,  or  rather  under  the  fpine 
or  fharp  point  of  the  iffhium,  whence  that  ligament 
arifes  : it  is  now  within  the  pelvis  again  ; it  lies  fiat 
againft  the  inner  fur  face  of  the  iffhium  ; it  runs  along 
by  the  direction  of  that  bone  till  it  approaches  the 
fymphyfis  pubis,  where  the  root  of  the  penis  is.  It 
there  dives  into  the  root  of  the  penis,  having  juft 

* It  is  named  often  the  circumflex  pudic  artery,  the  internal 
pudic  artery,  the  middle  pudic  artery,  the  great  pudic  artery. 
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before  given  off  that  branch  which  goes  to  the  peri- 
neum. It  is  this  long  artery,  running  naked  and  un- 
protected along  the  whole  inner  fide  of  the  ifchium, 
bending  as  the  arch  of  the  ifchium  and  pubis  bends, 
that  is  cut  by  ignorant  lithotomies,  which  a broad 
gorget  is  hire  to  wound,  and  which  can  be  fare  only 
by  our  exchanging  the  gorget  for  the  knife. 

The  branches  of  the  pudic  artery  are  chiefly  thefe : 
— Firft,  Before  it  proceeds  out  of  the  pelvis,  it  ufually 
fends  branches  inwards  to  the  neck  of  the  bladder, 
veficulse  feminales,  and  probate  gland : — Secondly, 
When  it  emerges  from  the  pelvis,  and  while  bending 
over  the  facro-fciatic  ligament,  it  gives,  like  the  fciatic 
artery,  chiefly  mufcular  branches ; it  gives  twigs  to 
the  facro-fciatic  ligament  and  pyriform  mufcle ; others 
go  to  the  gemini  mufcles,  and  turn  over  them  to  the 
great  trochanter,  and  to  the  hip-joint,  reaching  as  far 
as  the  acetabulum  ; others  fpread  over  the  tuber  ifehii, 
to  which  they  give  arteries,  which  go  outwards  along 
the  three  mufcles  of  the  thigh  which  arile  from  this 
point  and  it  fends  inwards  from  this  part  an  artery 
which  encircles  the  verge  of  the  anus,  and  belongs  to 
the  fphincler  and  levator  ani  mufcles.  This  branch  is 
named  the  lower  or  external  i-llmorrhoidal 

artery  : and  other  branches  it  fends  forwards  into 

» 

the  perinaeum  ; but  thefe  are  fmaller  and  lefs  regular 
arteries ; they  are  not  what  are  diftinguifhed  by  the 
peculiar  name  of  perinseal  arteries.  This  artery,  like  the 
ifchiadic,  ends  every  where  in  inofculations  with  the 
reflected  arteries  of  the  thigh. 

Thirdly,  The  artery  returning  again  into  the  pelvis, 
and  running  along  under  the  flat  internal  furface  of 

the 


448 


OF  THE  ARTERIES 


the  ifchium,  gives  off  many  fmall  branches  to  the  blad- 
der, prohate  gland,  veiiculas  feminales,  and  redtum. 
But  when  it  has  reached  the  perinaeum,  and  is  about  to 
emerge  from  the  pelvis  a fecond  time,  and  go  into  the 
root  of  the  penis,  it  gives  out  three  chief  arteries  ; one 
to  the  perinaeum,  one  to  the  body  of  the  penis,  one  to 
the  back  of  the  penis  thus  : 

When  the  artery  has  approached  nearly  to  the 
mufeuius  tranfverfalis  perinsei,  it  fplits  into  two 
branches ; one  of  which  is  the  artery  of  the  perinaeum., 
the  other  is  the  proper  artery  of  the  penis. 

ARTERIA  PERINiRI. 

The  artery  of  the  perineum  paffes  under  the 
traiifverfalis  perinasi,  and  betwixt  the  accelerator  and 
erector  penis ; in  ffiort,  it  comes  out  from  that  triangular 
cavity  which  we  cut  into  in  lithotomy ; in  which  opera- 
tion of  courfe  this  branch  cannot  efcape.  The  artery  hav- 
ing efcaped  from  this  triangular  cavity,  runs  forwards 
along  the  perinaeum  for  two  or  three  inches,  according 
to  the  fize  of  the  fubjedt,  growing  very  fenfibly  final ler 
as  it  goes  along.  It  is  chiefly  for  fupplying  the  fkin  and 
muffles  of  the  perinaeum  ; and  gives  thefe  branches  : 
i.  When  it  has  juft  come  out  from  the  triangular  hol- 
low, it  gives  off  from  its  root  one  branch  at  right 
angles,  which  goes  directly  acrofs  the  perinaeum  ; it 
keeps  the  courfe  of  the  tranfverfe  muffle ; it  may  be 
named  arteria  transversalis  perinsei,  and  ends 
about  the  fphincter  ani.  2.  It  gives  branches  to  the 
accelerator  and  eredtor  muffles.  3.  It  gives  branches 
to  the  ferotum  ; and  being  continued  along  the  corpus 
cavernofum  of  each  fide,  it  ends  upon  the  tendinous 
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iheath,  which  binds  the  corpora  cavernofa.  Thus  ends 
the  perinceal  artery. 

ARTERIA  PENIS. 

The  proper  artery  of  the  penis  is  the  continued 
trunk  of  the  pudic  artery.  It  is  much  larger  than  this 
perinatal  branch  ; is  as  big  as  a crow  quill ; it  keeps  dill 
clofe  to  the  bone,  while  the  perinatal  artery  goes  out» 
wards  ; it  at  lad  touches  the  fymphyfis  pubis,  and  of 
courfe  pierces  the  corpus  cavernofum,  jud  where  it  takes 
its  rife  from  the  leg  of  the  pubis : and  here  it  fplits  into 
two  great  branches ; one  to  the  corpus  cavernofum, 
and  one  to  the  back  of  the  penis,  or  rather  into  three, 
fince  there  is  one  alfo  for  the  bulb  of  the  urethra. 

The  bulb  of  the  urethra  is  quite  infulated  in  the 
perinseum,  while  the  corpora  cavernofa  arife  from  the 
bone.  Now,  fird,  as  the  artery  of  the  penis  is  pading 
by  the  fide  of  the  bulb,  it  gives  off  an  artery  to  the 
bulb  ddewife,  which  in  part  plunges  into  the  bulbous 
fubdance,  and  in  part  is  fcattered  upon  the  accelerator, 
prodate  gland,  &c. 

Secondly,  The  artery  having  rifen  to  the  place 
where  the  root  of  the  corpus  cavernofum  is,  gives  off 
that  artery,  which  runs  fmall  and  delicate  along  all 
the  back  of  the  penis,  till  it  ends  at  lad  in  a branch 
which  encircles  the  corona  glandis.  This  is  named  the 
arteria  dorfalis  penis. 

Thirdly,  The  artery  now  plunges  deep  into  the 
proper -fubdance  of  the  penis  ; the  artery  of  each  fide 
goes  into  each  corpus  cavernofum  at  its  root,  and  fplits 
into  two  branches ; thefe  run  chiefly  along  the  feptum, 
or  partition  betwixt  the  corpora  cavernofa  of  each  fide* 
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it  is  this  artery  which  pours  out  blood  fo  freely  into 
the  cells  of  the  penis,  and  caufes  ere&ion. 

Thefe  three,  the  glutmal,  the  fciatic,  and  the  pudic 
arteries,  are  the  only  ones  which  go  out  from  the  pel- 
vis behind,  and  one  only  goes  out  by  an  opening  on  its 
forepart,  viz.  the  obturator  artery. 

ARTERIA  OBTURATOR  I A. 

The  obturator  artery  is  fo  named  from  its  paf- 
ling  through  the  thyroid  hole.  No  artery  is  lefs  re- 
gular in  its  origin  ; arifing  fometimes  from  the  Iliac, 
fometimes  from  the  Hypogaflric,  and  not  unfrequently 
from  the  root  of  the  Epigaftric  artery : in  which  cafe 
it.  turns  back  again  over  the  pubis,  coming  into  the 
pelvis  through  the  ring.  But  no  artery  is  more  regular 
in  its  deilinatlon  ; a large  artery  always  palfes  through 
the  thyroid  hole  ; the  thick  mufcles  in  the  centre  of 
the  thigh  cannot  want  it. 

The  obturator  artery,  arifing  from  the  iliac  or  hy- 
pogaftric,  runs  along  by  the  upper  edge  of  the  pelvis, 
by  the  lower  edge  of  the  pfoas  mufcle,  accompanied 
with  the  obturator  nerve,  which  is  to  go  through  the 
hole  along  with  it.  Elaving  arrived  at  the  forepart  of 
the  pelvis,  it  flips  through  the  oval  hole  by  a very 
fmall  opening,  which  is  in  the  upper  part  of  the  ten- 
dinous membrane,  which  clofes  that  hole,  and  which 
is  confequently  at  the  upper  edge  of  the  obturator  in- 
terims mufcle.  The  artery,  before  it  palfes  out  of  the 
pelvis,  often  gives  branches  of  confiderable  fize  down- 
wards to  the  neck  of  the  bladder,  proftate  gland,  and 
veficulse  ; to  the  iliacus  internus  and  pfoas  mufcles, 
and  to  the  lymphatic  glands  which  lie  upon  them ; 

and 
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and  there  is  always  a branch,  which  encircles  the  up- 
per part  of  the  foramen  thyroideum,  lies  clofe  upon 
the  bone,  and  gives  its  twigs  upwards  into  the  mufcles 
of  the  belly* 

After  the  artery  has  palled  along  with  its  nerve 
through  the  thyroid  hole,  it  comes  into  the  very  heart 
or  central  part  of  the  thigh.  Aim  oft  all  its  branches 
are  mufcular  ; none  are  worth  diflinguifhing  by  name  ; 
it  is  only  the  general  tendency  of  the  artery  that  needs 
to  be  explained.  It  divides  into  two  chief  branches* 
taking  oppofite  directions.  The  fir  ft  is  deeper ; it 
turns  downwards  and  outwards  towards  the  hip-joint. 
It  performs  three  fervices  here  ; it  gives  firft  arteries 
to  the  periofteum,  to  the  capfule,  and  to  the  gland 
within  the  acetabulum  ; it  gives  alfo  large  branches 
to  the  obturator  quadratus  femoris,  and  all  the  great 
mufcles  which  immediately  furround  the  joint ; it  alfo 
forms  very  large  and  important  anaflomofes  round 
the  joint,  with  the  fciatic  and  pudic  arteries  from 
the  pelvis,  and  with  the  reflected  arteries  from  the 
thigh. 

The  more  fuperficial  branch  of  the  thyroid  fends  all 
its  branches  into  the  great  mufcles  upon  the  inner  fide 
of  the  thigh  coming  from  the  pubis.  Its  chief  branches 
are  to  the  upper  part  of  the  triceps  mufcle ; ic 
fometimes  gives  branches  even  to  the  fuperficial  muf- 
cles, as  the  gracilis  and  fartorius ; always,  at  lead, 
fmall  twigs  pafs  through  thefe  mufcles  to  the  fkin  of 
the  thigh  and  to  the  fcrotum.  Of  thefe  two  arteries, 
this  fuperficial  one  encircles  the  inner  edge  of  the 
thyroid  hole,  or  that  which  is  next  the  pubis,  with 
one  of  its  branches ; while  the  deeper  artery  encircles 
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the  outer  edge,  or  that  which  is  next  to  the  hip-joint ; 
fo  that  they  meet  upon  the  bone  inofculating  with 
each  other. 


C H A P.  IV. 

ARTERIES  OF  THE  LOWER  EXTREMITY. 


I L I AC  A EXTERNA. 

The  external  iliac  artery  is  that  branch  of 
the  common  iliac  which  defcends  under  Poupart’s  liga- 
ment into  the  thigh.  The  internal  iliac  or  artery  of 
the  pelvis  parts  from  this  within  the  pelvis  at  the  join- 
ing of  the  ilium  and  facruin*  The  external  iliac  palfes 
down  into  the  thigh,  by  bending  along  the  upper  edge 
or  brim  of  the  pelvis,  directed  by  the  lower  edge  of 
the  pfoas  mufcle,  which  alfo  defcends  into  the  thigh. 
This  great  artery  is  accompanied  by  the  anterior  cru- 
ral nerve  ; its  correfponding  vein  lies  by  the  fide  of 
it ; the  lymphatics  of  the  thigh  creep  upwards  along 
this  artery  into  the  pelvis ; and  when  the  artery  de- 
fcends into  the  thigh,  it  pafles„  fo  over  the  bulging 
part  of  the  acetabulum  and  head  of  the  thigh-bone, 
that  it  is  felt  projecting  there  and  beating  with  ama- 
zing force® 


The 
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The  projection  by  which  the  artery  is  thus  thrown 
forwards  is  not  merely  the  naked  pelvis  and  the  head 
of  the  femur ; thefe  parts  are  covered  by  the  flefh  and 
tendons  of  the  pfoas  magnus  and  iliacus  internus, 
which  alfo  come  out  from  the  pelvis  to  the  thigh. 
The  artery  lies  cufhioned  upon  thefe  mufcles ; the 
mufcles  dive  very  deep  to  get  at  the  trochanter  minor 
or  pofterior  trochanter  of  the  thigh-bone.  The  artery 
follows  them ; and  thus  it  is  plunged  as  it  were  into  a 
deep  cavity,  affumes  a new  pofition,  and  this  conftitutes 
a fecond  point  of  defcription. 

The  hollow  in  which  the  artery  now  lies  may  be 
compared  with  that  of  the  bend  of  the  arm.  The  ar- 
tery now  takes  the  name  of  femoral,  lies  deep  in  a 
hollow  furrounded  by  much  fat  and  many  glands ; the 
cavity  is  covered  with  a very  ftrong  fafcia,  or  tendi- 
nous {heath,  which  defcends  from  the  mufcles  of  the 

1 

belly  over  Poupart’s  ligament,  and  which  is  greatly 
ftrengthened  at  this  point  by  the  general  fafcia  of  the 
thigh.  Here  the  femoral  artery,  inftead  of  fending  off 
lefs  effectual  branches  from  point  to  point  as  it  moves 
downwards,  and  which  could  not  have  conveniently 
penetrated  through  all  the  thicknefs  of  the  thigh,  fends 
off  one  great  branch,  which  furnifhes  all  the  thigh 
without  exception,  whence  it  is  named  the  mufcular  ar- 
tery of  the  thigh.  This  great  artery  goes  off  from  the 
femoral  juff  like  the  ulnar  from  the  artery  at  the  bend 
of  the  arm,  u e.  very  deep  among  the  mufcles,  in  the 
triangular  cavity  above  defcribed.  Thence  it  is  oftener 
named  profunda  than  mufcular  artery. 

The  femoral  artery  having  fent  down  this  great 
branch,  equal  almoff:  to  itfeif  in  fize,  inclines  out- 
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wards  again,  meets  the  inclined  line  of  the  far  tori  us, 
and  follows  its  oblique  direction,  afTuming  a new 
character  ; for  now  it  becomes  a fecond  time  quite 
fuperficial,  is  covered  by  nothing  befides  the  drong 
fafcia  of  the  thigh  and  by  the  fkin.  It  is  felt  beatr 
ing  along  the  line  of  the  fartorius  rniifcle ; and  by 
that  line  we  apply  the  cufhion  of  our  tourniquet.  It 
retires  from  our  feeling  only  about  two  hands  breadth3 
or  a little  more,  above  the  joint  of  the  knee  ; at  which 
place  it  perforates  the  triceps  or  great  mufcle  of  the 
thigh,  gets  from  the  fore  to  the  back  part,  or,  in  other 
words,  for  fakes  the  thigh  to  go  down  behind  into  the 
ham,  where  it  exchanges  its  name  for  that  of  popliteal 
artery. 

The  popliteal  artery,  when  it  has  got  into  the  ham, 
meets  with  its  correfponding  nerve,  which  is  of  vaft 
fize  ; and  the  artery  lies  now  flat  upon  the  back  part 
of  the  thigh-bone,  paffes  down  in  a hollow  formed 
betwixt  its  great  condyles,  lies  flat  upon  all  the  back 
of  the  knee-joint,  is  enclofed  by  the  two  great  ham- 
firing mufcles  from  above,  and  by  the  two  great  heads 
of  the  gaftrocnemii  mufcles  below.  But  although  we 
fay  it  is  protedled,  yet  in  truth  it  is  not  tightly  bound 
down  by  a fafcia  embracing  it,  but  lies  on  the  contrary 
fo  loofe  and  unfupported  among  the  cellular  fubflance, 
that  we  have  the  mod  certain  evidence  of  its  being 
often  racked  and  drained  in  hidden  or  awkward  mo- 
tions of  the  joint. 

From  the  ham  the  artery  defcends  into  the  leg,  un- 
der the  heads  of  the  gadrocnemii  mufcles ; and  being 
lodged  behind  the  great  bulging,  or  head  of  the  tibia, 
below  the  joint,  it  there  divides  into  three  great  arte- 
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ties.  One  paffing  down  behind  the  tibia  is  named 
pofterior  tibial  artery  ; one  perforating  the  in- 
teroffeous  membrane  goes  down  along  the  fore- 
part of  the  tibia,  is  named  tibialis  antica  ; the  third 
artery,  paffing  down  behind  the  fibula,  is  named 
the  fibular  or  peronseal  artery.  Thefe  may  be  juflly 
compared  writh  the  three  arteries . of  the  forearm  ; 
and  as  thofe  meet  in  arches  upon  the  palm  of  the 
hand,  thefe  meet  and  form  fimilar  arches  on  the  foie 
of  the  foot. 

Even  from  this  flight  and  general  defcription  of  this 
important  artery,  many  conclufions  may  be  deduced 
not  indifferent  to  the  furgeon ; for  there  are  feveral 
points  in  the  courfe  of  this  artery  very  peculiarly 
marked. 

Firft,  It  is  thrown  fo  forwards  by  the  bulging  of 
the  pubis,  where  it  forms  the  focket  for  the  thigh- 
bone, it  beats  fo  ftrongly  juft  under  the  rim  of  the 
belly,  that  we  cannot,  at  leaf!  till  we  try,  doubt  of  its 
being  eafily  compreffed.  I fee,  indeed,  that  Acre!, 
in  very  defperate  circumftances,  when  his  ligatures 
had  given  way  even  before  his  eyes,  and  the  arteries 
burft,  and  after  the  furgeons  had  been  twice  deluged 
with  the  blood  of  the  femoral  artery,  thought  that  he 
had  fuppreffed  this  artery,  by  refling  on  it  with  his 
thumbs.  But  indeed  the  poor  patient,  under  thefe 
horrible  circumftances,  as  Acrel  juflly  calls  them,  muft 
have  fallen  fo  faint  and  low,  by  a tedious  alarming 
operation,  and  by  the  repeated  bleedings,  that  any 
thing  might  have  fuppreffed  the  pulfe  in  the  femoral 
artery,  when  that  of  the  heart  itfelf  was  well  nigh 
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gone  *.  Bat  this  is  one  of  the  points  in  which  it  Is 
the  mod  neceflary  for  every  man  to  fpeak  from  his 
own  experience,  I have  tried  it  in  the  moft  favour- 
able circumftances  in  a (lender  young  man  ; and  when 
i thought  myfelf  fure  of  the  point,  behold  the  blood 
gullied  out  with  a whizzing  noife  and  prodigious 
force,  1 have  feen  others  try  it,  and  fail.  It  is  per* 
haps  not  impoffible  to  comprefs  the  femoral  artery  ; 
but  it  is  not  an  eafy  thing,  and  is  an  expedient  never 
to  be  trailed  where  the  life  of  a fellow-creature  is  im* 

■''V 

mediately  in  danger, — Secondly,  The  ftrong  covering 
of  the  fafcia  gives  a peculiar  form  to  the  aneurifm  of 
the  thigh  ; it  keeps  it  flat,  forces  the  blood  to  fpread 
abroad  into  the  furrounding  parts ; and  this  deep  dri- 
ving of  the  blood  among  the  mufcles,  together  with 
the  great  fize  of  the  fac,  and  the  putrefaflion  of  three 
or  four  pounds  of  blood,  caufes  that  gangrenous  and 
lloughing  condition  of  the  parts,  by  which  we  are  fo 
often  foiled  in  our  befl  concerted  operations,  and  after 
the  artery  has  been  well  and  fairly  tied. — Thirdly, 
It  is  very  obvious  that  the  profunda  might  with  more 
propriety  be  named  the  femoral  artery,  fince  it  is  the 
proper  artery  of  the  thigh  ; and  though  Heifter,  and 
fome  of  the  bed  among  the  old  furgeons,  fpoke  of  this 
divifion  as  one  which  only  fornetimes  took  place,  we 
know  that  a leg  could  no  more  be  without  a profunda 
than  without  what  we  call  the  femoral  artery  ; ancj. 

* u His  in  horrendis  anguftiis,  cum  nee  nova  ligatura,  nec 
torcularis  contradtione  hsemorrhagia  fifti  poflet,  in  trnneo  ipfo, 
dum  ex  inguine  prolabitur,  pollicibus  firmiter  admotis,  compref- 
fionem  inilituere  placuit,  quo  efilums  fubftitit.,> 

we 
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we  alfo  perceive,  notwithftanding  the  doubts  and  fears 
of  fome  modern  furgeons,  that  when  the  femoral  ar- 
tery is  wounded,  it  is  after  all  only  a wound  of  the 
artery  of  the  leg.— —Fourthly,  The  large  branches 
which  the  profunda  fends  upwards  round  the  haunch, 
inofculating  with  the  fciatic  and  pudic  arteries,  and 
the  branches  which  it  fends  downwards  to  the  knee, 
inofculating  round  that  joint  with  the  arteries  of  the 
leg,  make  this  branch  of  peculiar  importance  to  the 
furgeon  ; for  when  the  artery  is  wounded  in  the  groin, 
above  the  profunda,  this  branch  faves  the  thigh,  by 
its  inofculations  round  the  haunch  ; and  when  the  ar« 

tery  is  wounded  in  the  thigh,  below  the  profunda,  or 

/ 

in  the  ham,  it  faves  the  leg  by  its  inofculations  round 
the  knee  ; and  when  the  whole  line  of  the  femoral  ar« 

tery  has  been  obliterated,  it  has  faved  the  whole  ex- 

/ 

tremity,  as  I have  elfe where  proved,  by  receiving  the 
blood  from  the  arteries  round  the  haunch,  and  con- 
veying it  down  to  the  arteries  below  the  knee,  being 
thus  an  intermedium  betwixt  the  internal  iliac  artery 
and  the  arteries  of  the  leg,  capable  of  forming  a new 
line  of  circulation  behind  the  thigh  when  that  before 
is  fhut  up.  Nor  fhould  it  be  forgotten,  that  the 
aneurifm  on  the  forepart  of  the  thigh  may  be  from  the 
profunda  ; and  then  the  femoral  artery  which  lies  be- 
fore it  may  be  cut  acrofs  by  a rafh  or  ignorant  fur- 
geon. 

Fifthly,  The  place  of  the  femoral  artery  palling 
through  the  triceps  mufcle  is  next  to  be  obferved,  for 
thefe  reafons.  At  that  point  it  lies  clofe  upon  the  bone  ; 
and  as  this  happens  exactly  at  that  diftance  above  the 
knee  at  which  we  ufually  amputate,  we  expert  in 

fuch  - 
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fiich  amputations  to  find  the  great  artery  clofe  by  the 
bone.  As  the  artery  is  at  this  point  tied  down  by  the 
tendon  of  the  triceps,  and  is  in  fad  palling  through  a 
tendinous  ring,  it  fometimes  happens  that  when  we 
have  cut  near  this,  but  not  upon  it,  the  flefh  fhrinks 
in  fuch  a way  that  even  this  great  artery,  though  it 
bleeds,  is  not  eafily  found  ; but  one  flroke  of  the  fcal- 
pel,  running  along  the  bone,  cuts  the  tendon  up,  and 
expofes  the  artery  with  open  mouth.— — -This  fingie 
point  makes  all  the  difference  betwixt  an  aneurifm  of 
the  thigh  and  of  the  ham ; it  is  peculiarly  neceffary 
to  mark  this,  in  order  to  afcertain  the  extent  of  the 
difeafe  before  beginning  an  operation.  Nothing  can 
have  a worfe  appearance  than  that  which  has  actually 
happened,  viz.  a furgeon  beginning  that  operation  in 
the  ham,  which  he  fhould  have  attempted  rather  on 
the  forepart  of  the  thigh  ; and  being  forced  to  change 
his  ground,  and  to  begin  a fecond  operation  on  the 
forepart  of  the  thigh,  or,  what  is  worfe,  to  cut  up 
the  tendon,  and  follow  the  difeafed  artery  to  the  fore- 
part of  the  thigh,  cutting,  in  fhort,  firfl  longitudinally 
betwixt  the  hamftrings,  and,  after  an  hour’s  working 
perhaps,  cutting  crofswife  to  reach  the  forepart  of 
the  thigh. 

6thly,  Is  it  not  a matter  of  very  high  importance  to 
ftudy  the  ham  Hill  more  carefully  than  the  axilla,  fince 
the  artery  is  fo  often  hurt  at  this  place  by  rude  mo- 
tions of  the  joint  ? For  it  is  a narrow  cavity ; the  ar- 
tery lies  clofe  upon  the  joint  and  bones ; and  when  it 
is  allowed  to  remain  long  in  a difeafed  hate,  enlar- 
ging and  dilating  the  ham,  we  perform  in  the  end  a 
hopelefs  operation  5 or,  if  we  had  hopes  when  we  be- 
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gan  our  operation,  they  are  all  over  before  it  is  ended: 
for  the  parts  are  found  to  be  difeafed,  the  bones  carious, 
the  joint  fpoiled  ; there  is  no  hopes  even  of  prefent 
fafety,  and  of  the  ligature  holding,  and  much  lefs  any 
expectation  of  a permanent  cure.  Often  the  greatefl 
furgeons  have  been  contented  to  finifh  fuch  an  opera-* 
tion  by  cutting  off  the  limb ! 

ythly,  When  the  artery  has  gone  down  beyond  the 
ham,  and  feem-s  lodged  fafely  under  the  gaftrocnemii 
mufcles,  (till  it  is  not  fafe ; it  is  bended  tenfe  over  the 
back  of  the  joint ; it  is  prefled  by  the  gaftrocnemii 
ftretching  over  it ; and  their  violent  addon  has  often 
been  fuch,  as  to  have  torn  the  artery  with  a tumour 
fo  immediate,  and  with  fuch  excruciating  pain,  that 
the  furgeon  has  been  conftrained  in  a manner  to  cut  off 
the  limb  even  upon  the  fpot. 

Sthly,  Very  often  we  are  obliged  to  decide,  whether 
a tumour  of  the  thigh  or  a tumour  of  the  ham  can  be 
cut  away  only  by  our  knowledge  of  thefe  arteries. 
How  often  the  anterior  arteries  of  the  leg  are  cut  by 
workmen,  and  how  much  they  are  expofed  to  the 
ftroke  of  the  adze  or  axe,  every  practical  furgeon  muft 
know : but  the  mifchances  that  open  arteries  are 
quite  unthought  of.  I have  known  a man  ftanding 
carelefsly  by  his  fcythe,  which  was  fet  upright,  the 
blade  along  the  ground,  and  the  (haft  refting  upon  his 
arm,  cut  the  artery  behind  the  outer  ankle  fo  as  to 
form  (when  the  wound  healed)  a large,  livid,  and 
ftrong  beating  aneurifm,  ready  to  burft,  and  requiring 
immediate  operation. 

The  epigaftric  artery  is  in  danger  in  operations  for 
hernia.  The  femoral  artery  is  the  fubject  of  frequent 
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operations ; the  popliteal  aneurifm  is  a difeafe  of  this 
artery  in  the  ham  ; and  even  the  fun  pie  operation  of 
amputating  either  the  limb  itfelf,  or  tumours  in  the 
thigh  or  ham,  requires  a perfect  knowledge  of  all  thefe 
arteries* 

But  although  no  formal  operation  aftedted  thefe 
leffer  arteries,  yet  the  main  artery  itfelf  is  fo  ex- 
pofed,  and  fo  fuperficial  where  it  runs  down  the 
thigh,  that  it  is  wounded  in  a hundred  various  ways® 
It  is  very  lingular  how  often  it  has  been  wounded  by 
one  particular  accident,  viz.  the  dropping  of  a pair  of 
fciffars,  and  with  a fudden  inltindlive  effort  clapping 
the  knees  together  to  catch  them.  It  has  been 
wounded  once  or  twice  by  a fhoetnaker  clapping  his 
knees  thus  together  to  catch  his  (harp-pointed  paring- 
knife.  One  of  my  pupils  lay  three  months  in  Lon- 
don, uncertain  whether  his  femoral  artery  was  wound- 
ed ; for  he  had  in  this  way  catched  his  pen-knife, 
the  point  of  which  had  run  into  his  thigh,  and  wound- 
ed fome  great  artery.  It  has  been  cut  acrofs  by  balls  9 
it  has  been  wounded  even  by  a (ingle  Hug ; it  has 
been  uncovered  by  wounds  which  yet  did  not  touch 
its  coats,  and  has  in  confequence  dilated  into  an  aneu- 
rifm. I have  known  a boy  (lab  another  with  a pen- 
knife in  the  thigh,  and  (trike  fo  critically  as  to  open 
the  artery  with  a wound  like  that  of  a lancet.  My 
friend  Mr.  Harknefs  gave  me  the  privilege  of  differing 
an  aneurifmal  limb  which  he  was  obliged  to  cut  off ; 
and  in  which  the  artery  was  (if  I may  ufe  fuch  an 
expreffion)  broken  or  torn  acrofs  the  upper  end  of  the 
thigh-bone,  which  had  been  broken  by  a fall  about 
three  weeks  before® 
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All  thefe  accidents  muff;  come  upon  the  furgeon  very 
fuddenly  ; and  if  they  come  upon  him  unprepared,  all 
is  in  a moment  Iqft.  I once  faw  a fine  young  fellow 
die  from  this  alarm  of  the  attendants  and  confufion  of 
the  furgeon.  He  was  a tall,  flout,  young  man,  who  was 
fitting  at  table  with  his  companions  eating  bread  and 
cheefe,  taking  his  glafs,  and  telling  his  tale.  Fie  had  in 
his  hand  a fharp  pointed  table  knife,  which  he  hap- 
pened to  hold  dagger- wife  in  his  hand,  and  in  the 
height  of  fome  affertion  or  oath  he  meant  to  ftrike 
the  table,  but  the  point  miffed,  and  flented  over  the 
table ; he  had  dabbed  ‘himfelf  in  the  femoral  artery, 
and  with  one  gufh  of  blood  he  fell  to  the  ground® 
When  I came,  I found  the  young  man  ftretched  out 
upon  the  floor  ; he  was  juft  uttering  his  la  ft  groan  j 
the  floor  was  deluged,  all  flippery,  and  fwi  mining  with 
blood.  The  wound  was  covered  with  a confufed 
bundle  of  clothes,  which  I inftantly  whirled  off ; and 
in  that  moment  two  gentlemen,  who  had  been  firft 
called,  and  who  had  both  run  off  for  tourniquets 
(becaufe  tourniquets  are  ufed  to  flop  bleedings),  re« 
turned ; and  had  the  unhappinefs  to  fee  that  the 
hole  was  no  bigger  than  what  I could  clofe,  and 
had  a&ually  fhut  up  with  the  point  of  my  thumb  ; and 
which,  had  it  been  fhut  and  put  together  with  a good 
comprefs,  would  have  healed  in  three  days,  forming 
a large  beating  aneurifin  within,  allowing  time  for  a 
deliberate  operation. 

In  fliort,  to  enumerate  the  variety  of  accidents 
which  may  afFedt  this  artery  would  be  impoftible ; but 
furely  from  the  little  that  I dare  venture  to  fay  in 
this  place^  it  muft  feem  one  of  the  largeft,  the  moft 

8 expo  fed, 
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expofed,  and  moft  dangerous,  and  by  all  this  the  moft 
important,  artery  in  the  body  ; and  from  thefe  previous 
hints  and  general  defcriptions,  the  value  of  the  feveral 
branches  which  are  now  to  be  enumerated  will  be  more 
eafily  felt  and  underftood. 

BRANCHES  OF  THE  FEMORAL  ARTERY, 

ABOVE  THE  GROIN, 

The  femoral  artery  above  the  groin,  that  is, 
juft  before  it  paffes  from  under  the  focro-fciatic  liga- 
ment, gives  off  two  very  fingular  arteries,  which  turn 
backwards  and  never  appear  in  the  thigh  \ the  one, 
going  upon  the  forepart  of  the  belly  on  the  inner  fide, 
is  the  epigaftric  artery ; the  other,  turning  backwards 
along  the  inner  furface  of  the  haunch-bone,  is  named 
circumflexa  ilictlm. 

ARTERIA  EPIGASTRIC A» 

The  epigastric  artery,  fo  named  from  its  run* 
rung  up  along  the  belly,  goes  off  from  the  inner  fide 
of  the  femoral  artery  about  an  inch  before  it  paffes  out 
into  the  thigh. 

The  epigaftric,  when  fir  ft  given  off,  turns  down- 
wards with  a full  round  turn  till  it  touches  Poupart’s 
ligament.  The  peculiarity  of  its  courfe  here  muft  be 
very  carefully  attended  to.  The  femoral  artery  lies  at 
the  very  outer  margin  * of  the  opening,  called  the 
crural  arch*  The  Fallopian  ligament  forms  the  upper 

* Viz.  that  end  of  the  fit  or  arch  which  is  neareft  to  the 
haunch-bone* 
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line  of  the  crural  arch.  The  epigaftric  artery  moves 
Inwards  and  downwards  with  the  Fallopian  ligament., 
running  along  its  lower  edge ; then  it  croffes  the 
opening  called  the  abdominal  ring,  behind  the  ring, 
and  alfo  behind  the  fpermatic  cord  which  paffes 
through  the  ring ; then  it  mounts  by  the  border 
of  the  tranfverfe  mufcle,  and  gets  to  the  redus 
mufcle  of  the  belly ; but  it  is  pretty  high  before  it 
touches  the  fide  of  the  redos,  and  lying  on  the  out* 
fide  of  the  peritoneum,  and  on  the  inner  furface  of 
the  redus  mufcle,  and  keeping  in  the  dired  line  of 
the  redus  mufcle  near  its  centre,  or  rather  nearer  the 
outer  edge  of  the  mufcle,  and  inclining  inwards,-  it 
mounts  from  the  groin  to  a little  below  the  borders  of 
the  thorax,  where  it  inofculates  very  freely  with  the 
internal  mammary  artery.  Thefe  are  the  modulations 
which  were  mentioned  page  346.  Through  its 
whole  courfe  this  artery  is  fo  large  as  to  make  its 
wounds  important : we  fhould  know  where  to  flop 
it  in  wounds  j we  fhould  remember  to  avoid  it  in 
opening  or  extirpating  tumours.  I have  feen  fome 
confufion  and  much  lofs  of  time  during  an  operation 
from  not  attending  to  this.  The  main  artery  mud  be 
remembered  ; its  branches  are  of  little  value.  The  only 
branches  which  it  is  at  all  neceffary  to  mention  are, 
firft,  one  fmall  twig,  which  it  fends  downwards  along 
the  fpermatic  cord ; foon  after  entering  under  the 
abdominal  mufcle,  it  gives  off  a large  branch  almoffc 
equal  to  the  artery  itfelf,  which  goes  diredly  towards 
the  navel,  and  ends  there.  This  branch  goes  obliquely 
acrofs  the  mufcle,  while  the  main  artery  follows 
the  general  line  of  the  mufcle,  and  gives  branches  on 

every 
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every  fide  to  the  redlus,  tranfverfalis,  obliquus ; in 
fhort  to  all  the  mufcles  of  the  abdomen,  and  fpreads 
Its  laft  branches  very  freely  about  the  lower  border  of 
the  cheft. 

ARTERIA  CIRCUMFLEXA  ILEUM. 

The  circumflex  artery  of  the  haunch  is 

1 1 -*v 

named  circumflexa  from  its  turning  diredlly  back- 
wards,  and  ileum  from  its  palling  along  the  hollow 
of  the  haunch-bone. 

It  is  fmaller  than  a crow-quill ; it  goes  off  from  the 
outfide  of  the  femoral  artery  oppodte  to  the  epi« 
graltic,  or  rather  a little  lower ; exadlly  at  that  point 
where  the  outer  end  of  the  Fallopian  ligament  begins 
In  the  haunch-bone.  It  runs  backwards  in  a curved 
line  along  the  hollow  of  the  haunch-bone,  curving 
along  with  the  crilta  ilii,  or  ridge  of  the  ilium,  under 
which  it  lies.  Its  line  is  along  the  mod  naked  part  of  the 
bone,  where  the  internal  iliac  mufcle  begins  on  one 
hand,  and  the  tranfverfe  mufcle  of  the  belly  on  the 
other : in  Ihort,  it  runs  along  all  the  upper  edge  of 
the  internal  iliac  mufcle,  quite  round  almod  to  the 
lumbar  fpine,  where  it  joins  the  ileo-lumbar  artery 
by  frnall  inofculations ; for  at  this  place  the  reflected 
Iliac  artery,  which  grows  gradually  and  fenfibly 
fmaller,  is  almod  fpent.  There  are  no  remarkable 
branches  which  deferve  to  be  defcribed  or  even  to 
be  named,  unlefs  it  be  one  which  goes  off  early, 
near  the  head  of  Poupart’s  ligament,  and  gives 
branches  to  the  ligament,  to  the  fartorius  mufcle 
which  arifes  at  the  fame  point  of  the  haunch-bone, 
and  to  the  edge  of  the  iliac  mufcle*  And  as  it  runs 

along 
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along  betwixt  the  iliac  mufcle  on  the  one  hand,  and 
the  tranfverfe  of  the  belly  on  the  other,  it  gives  many 
branches  downwards  to  the  internal  iliac  and  pfoas 
mufcles,  and  to  the  fubftance  of  the  bone  ; and  up- 
wards it  gives  three  or  four  branches  into  the  abdo- 
minal mufcles,  which  go  fo  far  along  the  belly  as  to 
inofculate  with  all  its  other  arteries. 


BELOW  THE  GROIN. 

These  laft  branches,  viz.  the  epigaftric  and  reflected 
iliac  arteries,  I afcribe  to  the  internal  iliac  ; for  the  ar« 
tery  is  (till  within  the  abdomen,  or  at  lead  not  without 
the  arch  of  the  thigh. 

The  femoral  artery,  until  it  gets  down  into  the  hol- 
low which  I have  defcribed,  gives  no  branches,  or 
none  with  which  I would  choofe  to  confound  the  de- 
fcription  of  the  profunda  or  great  artery  of  the  thigh. 
The  branches  which  the  femoral  gives  off  before  that 
are  only  final!  twigs  to  the  fat,  glands,  (kin,  or  pri« 
vate  parts  ; but  one  or  two  of  thofe  to  the  private  parts 
are  fo rne times  large.-— -Fir ft,  Twigs  go  out  along  the 
femoral  ligament,  and  terminate  in  the  fkin, — Se- 
condly, Twigs  go  to  the  fat,  and  lymphatic  glands  of 
the  groin.— Thirdly,  There  afcends  a fmali  branch, 
fometimes  towards  the  origin  of  the  fartorius,  to  the 
middle  glutteal  mufcles,  and  to  the  beginning  of  the 
fafcia  lata. — Fourthly,  Of  thofe  branches  which  go 
acrofs  the  upper  part  of  the  thigh  to  the  genitals,  and 
which  are  named  PUDiciE  extern  je  to  diftinguifh 
Vol,  II.  H h their 
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their  branches  from  thofe  of  the  pudica  communis, 
there  are  ufually  three.  The  uppermoft  is  fcattered 
about  the  fat  of  the  pubis.  The  middle  one  goes  acrofs 
the  heads  of  the  triceps ; it  is  longer  and  larger  than 
the  others ; it  goes  to  the  fide  of  the  fcrotum  and 
penis  in  Men  ; in  Women  it  is  large,  and  runs  into  the 
labium  pudendi.  The  lower  one  of  the  three  goes  to 
the  lower  parts  of  the  fcrotum,  and  to  the  fkin  of  the 
thigh  near  it. 

ARTERIA  PROFUNDA  FEMORIS. 

Then  comes  off  the  profunda  femoris,  the  deep  or 
muscular  artery  of  the  thigh.  It  arifes  from  the 
femoral  artery  about  four  inches  below  the  groin,  more 
or  lefs  according  to  the  fize  of  the  fubjedl.  It  turns 
off  from  the  femoral  artery  with  a bulging,  which 
looks  backwards  and  towards  the  outfide  of  the  thigh. 
It  lies  deep  in  the  triangular  cavity,  upon  the  face  of 
the  iliacus  internus  and  peclinalis  mufcles.  It  prefently 
gives  off  two  great  arteries,  which  turn  upwards  along 
the  joint ; one  round  the  outer  fide,  the  other  round 
the  inner  fide,  of  the  joint.  Then  it  paffes  downwards, 
turns  in  behind  the  f emoral  artery,  finking  deeper  and 
deeper  towards  the  backparts  of  the  thigh.  It  paffes 
down  along  the  face  of  the  triceps  mufcle  ; and  as  it 
moves  along  its  forepart,  it  fends  through  three  or  four 
great  arteries  to  the  backpart,  which  are  called  the 
perforating  arteries  of  the  thigh.  And,  laftly,  the  pro- 
funda itfelf,  or  its  laft  branch,  paffes  through  the  tri- 
ceps ; and  this  laft  branch  is  named  perforans  ultima 
vel  defcendens  femoris. 
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ARTERIA  CIRCUMFLEXA  EXTERNA* 

The  circumflex  artery,  which  goes  to  the  out* 
fide  of  the  hip-joint,  proceeds  from  the  very  higheft 
point  of  the  profunda.  It  takes  its  courfe  outwards*, 
palling  under  the  fartorius,  fafcialis,  and  head  of  the 
redtus : it  runs  over  the  tendinous  head  of  the  vaftus 
internus,  where  that  mufcle  takes  its  rife  from  the 
outer  trochanter : it  divides  very  early  into  the  fol- 
lowing branches. — Firff,  Branches  go  to  the  inner 
fide,  to  the  internal  iliac  mufcle,  upon  which  this  ar- 
tery lies ; and  round  it  they  bend  over  the  leffer  tro- 
chanter, making  inofculations  with  the  internal  circum- 
flex artery. — Secondly,  An  artery  goes  in  the  oppofite 
direction,  viz.  outwards,  to  the  iliac  mufcle,  the  far- 
torius, the  head  of  the  reftus,  the  fafcialis,  and  round 
to  the  glutteal  mufcles. — Thirdly,  It  fends  many  leffer 
branches  upwards  and  forwards  into  the  heads  of  thofe 
mufcles  which  I have  juft  enumerated,  and  which  lie 
immediately  over  the  artery.— Fourthly,  It  fends  large 
branches  round  the  root  of  the  great  trochanter,  fome 
of  them  going  into  the  hollow  above  the  trochanter ; 
others  keeping  fo  low  as  the  root  of  the  trochanter, 
where  the  greater  glutgeus  is  inferted. — Fifthly,  The 
moll  important  of  all  its  branches  is  a very  long  one, 
which  it  fends  directly  downwards  under  the  rectus, 
or  betwixt,  it  and  the  vaftus  internus  mufcle.  This 
artery  is  divided  into  two  great  branches,  which  run 
down  the  whole  length  of  the  thigh,  fomewhat  re- 
fembling  in  their  fhape  the  profunda  humeri  : they 
are  named  the  greater  and  leffer  defending  branches 
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of  the  circumflex  artery,  and  they  inofculate  in  a moll 
particular  manner  with  a large  anaflomofing  branch 
from  the  femoral  artery.  The  larger  branch  of  this 
artery  emerges  from  betwixt  the  re&us  and  vaftus  ex- 
ternus,  a little  above  the  knee,  to  inofculate  with  one 
of  the  articular  arteries  of  the  knee.  Its  fmallefl  branch 
inofculates  with  the  anaflomofing  branch  of  the  femoral 
artery.  Thefe  two  anaflomofes  fern  to  be  the  chief 
ufe  of  thefe  two  long  arteries,  though  they  do  alfo  fend 
fome  branches  to  the  mufcles. 

But  to  give  a more  fnnple  notion  of  this  circum- 
flex artery,  it  fhould  be  defer ibed  thus.  It  is  divided 
into  three  chief  branches  : iff,  A defending  branch, 
which  goes  down  to  the  knee-joint;  2d,  A tranfverfe 
branch,  which  croffes  the  upper  part  of  the  thigh,  and 
turns  round  the  neck  of  the  thigh-bone  ; 3dly,  It  fends 
a lefs  important  branch  up  upon  the  dorfum  ilii. 

a* 

arTepja  circumflexa  interna. 

/ 

The  internal  circumflex  arrery  is  a thick 
fhort  artery,  which  goes  off  oppofite  to  the  ball  of  the 
thigh-bone  ; and  as  the  external  one  goes  round  the 
.great  trochanter,  this  goes  round  the  leffer  trochanter. 
It  is  a fmaller  artery ; it  has  not  fo  many  mufcular 
branches ; it  keeps  clofer  to  the  joint  ; it  goes  off 
from  the  inner  fide  of  the  profunda,  juft  oppofite  to 
the  circumflexa  externa,  or  a little  lower,  but  never 
more  than  an  inch  lower  ; it  paffes  over  the  infertion 
of  the  pfoas  mufcle,  and  under  the  belly  of  the  pe&i- 
nalis ; it  attaches  itfelf  then  to  the  leffer  or  inner  tro- 
chanter, and  goes  round  the  neck  of  the  thigh-bone 

round 
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f round  the  joint,  and  is  expended  on  the  mufcles 
at  the  back  of  the  joint,  as  the  quadratus  femoris, 
gemini,  &c. 

The  artery  having  turned  towards  the  infide,  the 
mufcles  which  lie  there  are  the  triceps  gracilis,  &c. 
The  fir  ft  branches,  therefore,  which  this  artery  gives 
off  before  it  paffes  under  the  pe&inalis,  are  to  the  tri- 
ceps and  gracilis.  After  having  paffed  under  the 
pe&inalis,  and  while  it  is  turning  round  the  root  of 
the  leffer  trochanter,  it  gives  branches  to  the  pedli- 
nalis  and  triceps  ; and  especially  it  gives  to  the  capfular 
ligament  of  the  hip-joint  an  artery  which  is  named 
articularis  acetabuli. 

The  artery  now  lying  upon  the  pelvis,  under  the 
neck  of  the  thigh-bone,  divides  itfelf  into  two  chief 
arteries ; one  goes  upwards  and  forwards  along  the 
triceps,  till  it  ends  at  laft  round  the  fymphyfis  pubis. 
The  chief  mufcular  twigs  of  this  branch  are  given  to 
the  triceps,  and  to  the  obturator  mufcles ; it  is  this 
branch  which  inofculates  fo  freely  with  the  branches  of 
the  obturator  artery  ; it  is  a twig  of  this  artery  which 
enters  into  the  cavity  of  the  hip-joint,  by  that  breach 
which  is  in  the  inner  edge  of  the  acetabulum  ; and 
this  branch  entering  then  by  its  proper  hole,  goes  to 
the  gland  in  the  bottom  of  the  focket,  or  chiefly  to 
it.  The  other  branch  turns  away  in  the  oppofite  di- 
rection, viz.  backwards  betwixt  the  little  and  the 
great  trochanter,  turning  round  the  neck  of  the  thigh- 
bone. It  gives  branches  alfo  to  the  triceps  and  ob- 
turator, inofculating  with  the  obturator  artery.  But 
its  chief  branches  are  towards  the  other  fide,  as  to  the 
capfule  of  the  hip-joint,  to  the  neck  of  the  thigh- 
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bone,  to  the  quadratus  femoris.  It  is  this  artery 
which  gives  moll  of  thofe  branches  about  the  roots  of 
the  trochanters  named  trochanteric  arteries  ; and  it 
is  from  this  artery  that  many  branches  go  backwards 
along  the  tuber  ifchii,  to  unite  with  thofe  of  the  fciatic 
and  pudic  arteries. 

OF  THE  PERFORATING  ARTERIES. 

The  two  ftrft  perforating  arteries  are  very  large; 
the  two  next  perforating  arteries  are  fmaller  and  lefs 
regular  ; the  fifth  perforating  artery  is  jull:  the  termi- 
nation of  the  profunda.  But  ftill  it  rnuft  be  under- 
flood,  that  thefe  perforating  arteries  are  extremely  ir- 
regular in  place,  fize,  and  number,  as  indeed  all  mus- 
cular arteries  muft  be  ; and  that  there  are,  behdes  the 
greater  perforating  arteries,  many  like  them  in  this  part 
of  the  thigh,  though  mot  diftinguifhed  by  name, 

ARTERIA  PERFORANS  PRIMA, 

The  first  perforating  artery  is  the  largeft 
branch  of  the  profunda,  bigger  than  both  the  articu- 
lar arteries  joined.  It  arifes  from  the  profunda,  juft 
under  the  lefter  trochanter,  betwixt  the  peclinalis  and 
triceps  brevis  ; and  perforates  the  triceps  about  an 
inch  below  the  trochanter,  and  clofe  upon  the  thigh- 
bone. Here  the  artery  lies  under  the  lower  edge  of 
the  glutseus,  and  clofe  by  the  origin  of  the  biceps, 
femi-tendinofus  and  femi-membranofus  mufcles,  the 
three  mufcles  which  form  the  hamftrings ; and  the 
chief  divifion  of  the  artery  is  into  one  great  branch, 
going  upwards  along  the  glutssus,  and  another  going 

downwards 


OF  THE  FEMORAL  ARTERY*  47  I 

downwards  alonp*  the  flexor  mufcles.  Fird,  The  ar- 
tery  which  goes  upwards  turns  over  the  glutseus, 
fpreads  innumerable  branches  about  the  great  tro- 
chanter ; and  meeting  with  the  trochanteric  branches 
of  the  arteriae  reflexse,  make  a mod  beautiful  modu- 
lation, or  rather  net-work  of  modulations,  over  the 
trochanter*  Another  tranfverfe  branch  of  this  upper 
artery  turns  quite  round  the  lower  part  of  the  tro- 
chanter, and  round  the  thigh,  among  the  flefh  of  the 
vaftus  internus  ; and  a third  branch  of  the  fame  ar- 
tery meets  in  inofculation  with  the  lower  branches  of 
the  fciatic  artery. 

The  lower  or  defcending  branch  of  the  perforans 
prima  goes  down  along  the  three  flexor  mufcles  of  the 
leg,  viz.  the  biceps,  femi-tendinofus,  and  femi-mem- 
branofus  ; nourifhes  their  flefhy  bellies,  and  plays  over 
their  furface  in  beautiful  net-work. 

ARTERIA  PERFORANS  SECUNDA  MAGNA. 

The  second  or  great  perforating  artery  is 
a much  larger  and  more  important  branch  of  the  pro- 
funda than  this  firft,  at  lead  it  is  fo  when  the  other 
perforating  branches  are  wanting,  and  when  this,  as 
often  happens,  reprefents  the  continued  trunk  of  the 
artery  : but  I (hall  defcribe  it  as  a fecond  perforating 
artery,  to  be  fucceeded  by  others  *.  The  fecond  per- 
forating artery  comes  off  from  the  profunda,  about 
two  inches  lowrer  than  the  fird  ^ it  paffes  through  be- 
twixt the  fird  and  fecond  heads  of  the  triceps,  or 

* My  reafon  for  faying  this  is,  that  fometimes  there  are  but 
two  perforating  arteries,  while  there  are  often  five  which  need  to 
be  defcribed. 
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through  the  flefh  of  the  fecond  ; and  turning  obliquely 
downwards  and  backwards,  clofe  by  the  thigh-bone, 
it  paffes  into  the  cellular  interface  betwixt  the  flexor 
mufcles  of  the  oppofite  Tides,  i.  e.  betwixt  the  bellies 
of  the  hamfiring  mufcles,  and  ends  there. 

Before  it  paffes  through  the  triceps,  it  gives  branches 
to  the  triceps  and  vaftus,  and  to  the  great  trochanter, 
and  to  the  thigh-bone.  Its  two  chief  branches,  after 
it  perforates  the  triceps,  are,  firfl,  one  great  tranfverfe 
branch,  which  goes  dire&ly  acrofs  below  the  tendon  of 
the  glutteus,  and^  gives  one  great  branch  up  upon  the 
glutseus,  and  another  to  the  vaftus  externus,  making 
inofculations  with  the  reflected  arteries  of  the  joint. 
Secondly,  Its  defcending  branch  goes  down  in  the 

hollow  betwixt  the  great  hamflring  mufcles,  and  its 

* 

branches  go  into  both  mufcles,  but  chiefly  into  the 
biceps,  and  in  thefe  the  artery  is  exhaufled. 

ARTERIA  PERFORANS  TERTIA. 

* 

The  third  perforating  artery  comes  off  about 
a finger’s  breadth  lower  than  the  former  ; it  makes  a 
gentle  waving  turn  inwards  before  it  pierces  the  tri- 
ceps ; and  after  having  perforated  the  triceps,  it  gives 
its  branches  to  both  the  hamitring  mufcles,  but  chiefly 
to  the  femi-tendinofus. 

\ 

i 

ARTERIA  PERFORANS  QUARTA. 

The  fourth  perforating  artery  may  be  re- 
garded  as  the  fail,  or  as  the  termination  of  the  pro- 
funda, though  fometimes  there  is  a fifth.  It  perforates 
apain  flill  lower,  about  a finger’s  breadth  below  the 

laft. 
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lad,  through  the  flefh  of  the  triceps  magnus.  Its  firft 
branch,  while  on  the  forepart  of  the  triceps.  Is  the 
nutritia  magna  femoris,  or  proper  nutritious  artery  of 
the  thigh-bone  ; and  after  it  perforates  the  triceps,  it 
gives  its  arteries  to  the  two  hamitring  mufcles,  but 
more  eipecially  to  the  biceps  ; and  fo  this  lad  branch 
of  the  profunda  ends. 

But  this  minute  defcription  of  any  important  fet  of 
arteries  never  prefents  any  clear  idea  to  the  reader’s 
mind,  nor  any  knowledge  which  he  can  eafily  retain* 
I expect  rather  to  do  fo  by  one  ihort  defcription. 

The  title  of  perforating  arteries  is  one  which 
comprehends  all  the  great  mufcular  branches  of  the 
profunda,  except  the  two  reflex  arteries  belonging  to 
the  joint.  They  vary  in  number,  as  all  mufcular 
branches  mud  do,  and  are  proportioned  in  fize  and 
number  to  the  bulk  of  the  thigh.  The  profunda  paffes 
down  along  the  forepart  of  the  triceps,  while  it  is 
> giving  off  thefe  arteries  ; they  mud,  of  courfe,  perfo- 
rate the  triceps  before  they  can  get  to  the  back  part 
of  the  thigh.  .When  they  do  perforate,  they  come 
into  a great  mufcular  interdice  or  hollow,  which  is 
formed  by  the  hamdring  mufcles  of  oppofite  fides, 
by  the  biceps  on  one  fide,  and  by  the  femi-membrano- 
fus  and  femi-tendinofus  on  the  other.  It  is  to  thefe  two 
great  mufcles  of  the  back  part  of  the  thigh  that  the 
branches  of  all  the  perforating  arteries  are  chiefly  di- 
rected. Each  perforating  artery  fucceeds  another  at 
about  the  didance  of  an  inch  or  more  ; each  fuc- 
cedively  coming  out  into  this  interdice  at  a lower  and 
lower  point.  Each  artery  gives  branches  to  the  tri- 
ceps, &c.  before  it  perforates,  and  to  the  hamdring 

mufcles, 
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mufcle$,  &c.  after  it  has  come  into  the  hollow.  The 
two  firfl  perforating  arteries  are  the  only  arteries  which 
are  large  and  abfolutely  certain  ; the  third  is  always 
very  much  fmaller  ; the  fourth  is  generally  the  ter- 
mination of  this  great  artery  ; the  fifth  perforating 
artery  is  rare. 

Such  a general  idea  as  this  of  their  fize  and  value, 
and  fituation  in  the  very  heart  or  deepeft  part  of  the 
thigh  (for  the  profunda  turns  backwards  from  the 
very  firfl,  and  all  its  branches  keep  the  fame  direc- 
tion), is  of  more  importance  than  a particular  know- 
ledge of  every  branch  of  each  perforating  artery  : a 
thing  really  unattainable,  fince  they  vary  more  in  their 
ultimate  branches  than  almofl  any  other  arteries  in  the 
whole  body ; for  they  have  more  fpace,  and  a greater 
xnafs  of  irregular  mufcie  to  wander  in,  and  produce 
varieties. 

• i 

ARTERIA  FEMORALIS. 

/ » \ 

Though  the  profunda  is  plainly  the  artery  of  the 

thigh,  yet  from  the  ignorance  of  anatomifls  and  fur- 
geons  (who  never  knew  till  about  twenty  years  ago  that 
there  was  more  than  one  great  artery)  the  fuperhcial 
artery  has  been  named  the  artery  of  the  thigh. 

The  femoral  artery  makes  a fpiral  or  ferpentine 
turn  round  the  whole  thigh.  It  appears  firfl  on  the 
forepart  ; it  turns  obliquely  round  to  the  inner  fide* 
following  the  lower  edge  of  the  fartorius  mufcie ; it 
paiTes  through  the  triceps,  after  it  has  got  about  two- 
thirds  down  the  thigh,  by  which  it  gets  into  the  ham, 
and  its  fpiral  turn  is  completed.  It  lies  deep  where 
it  is  giving  off  the  profunda  $ it  rifes  then,  and  is  fu- 

perficial 
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perficial  all  along  the  middle  of  the  thigh  ; and  when 
it  has  advanced  two-thirds  down  the  thigh,  it  again 
gets  too  deep  to  be  felt ; but  all  along  it  is  covered  by 
the  thick  ftrong  fafcia  of  the  thigh.  Through  the 
whole  of  this  courfe  it  gives  no  one  branch  out  that  is 
of  any  confiderable  importance.  They  are  all  muf- 
cular  arteries,  very  final! , nearly  of  one  fize,  namelefs, 
and  undiftinguiihed,  going  into  the  mufcles  of  the 
forepart  of  the  thigh  ; or  if  any  are  diftinguiihed,  it 
is  only  by  their  relation  to  other  arteries,  when  the 
trunk  gets  low  enough  to  make  anaflornofes  wTith  the 
arteries  of  the  joint. 

The  namelefs  mufcular  branches  of  the  Femoral 
artery  go,  in  one  word,  to  all  the  mufcles  on  the  fore- 
part of  the  thigh  ; to  the  reflus,  fartorius,  vafli,  gra- 
cilis, and  triceps ; to  the  glands,  fafcia,  fat,  and  ikin  ; 
and  it  thus  continues  giving  fucceflive  branches  to 
each  of  thefe  long  mufcles  as  it  paifes  the  feveral  points 
of  them. 

There  is  no  diftinguiihed  branch  till,  having  arrived 
within  two  hands5  breadth  of  the  knee-joint,  it  gives 
out  (juft  where  it  is  about  to  pafs  through  the  tendon 
of  the  triceps)  a larger  branch  named  (like  a fimilar 
branch  of  the  humeral  artery)  ramus  anastomoti- 

CUS  MAGNUS. 

This  branch  goes  out  from  the  inner  fide  of  the 
femoral  artery  juft  where  it  is  about  to  perforate  the 
triceps ; it  paifes  into  the  fleih  of  the  vaftus  internus  ; 
it  firft  fends  fmaller  branches  to  the  vaftus  internus 
and  fartorius,  and  through  the  interftice  of  thefe  two 
mufcles  to  the  ikin  of  the  knee.  But  having  pene- 
trated into  the  fldhy  belly  of  the  vaftus  internus,  this 

artery, 
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artery,  which  is  itfelf  very  fhort  and  thick,  fends  out 
its  {fender  inofculating  branches : one  goes  downwards 
along  the  tendon  of  the  great  triceps  5 and  when  the 
tendon  of  that  mufcle  hops  above  the  inner  condyle, 
this  artery  goes  forwards  over  the  condyle,  makes  a 
net-work  upon  it,  joining  in  numberlefs  inofculations 
with  the  articular  arteries  from  below,  and  gives  twigs 
alfo  into  the  joint.  The  other  branches  of  this  ramus 
anaftomoticus  tend  all  forwards  and  upwards  to  join 
the  defcending  branches  of  the  refiexa  externa,  which 
come  down  along  the  redlus  mufcle. 

There  are  two  other  arteries  lying  clofe  upon  the 
joint,  remarkable  enough  to  deferve  a name,  and  they 
are  called  perforating  arteries ; not  perforating  like 
the  branches  of  the  profunda,  to  get  deeper  among 
the  flefh  ; but  perforating  fo  as  to  get  out  from  the 
cavity  of  the  ham  upon  the  furface  of  the  thigh 
again. 

The  upper  perforating  artery  arifes  from  the 
inner  fide  of  the  popliteal  artery,  juft  after  it  has  per- 
forated the  triceps  ; but  it  muft  not  be  accounted  a 
popliteal  branch,  becaufe  it  immediately  perforates  the 
triceps  mufcle  again.  It  gives  branches  to  the  femi- 
tendinofus,  femi-membranofus,  and  fartorius 3 in  fhort, 
it  turns  its  branches  towards  the  mufcles  on  the  inner 
fide  of  the  knee,  and  is  a fmaller  artery. 

The  lower  or  second  perforating  artery 
goes  off  nearly  oppoftte  to  this.  It  is  much  a larger 
artery.  In  order  to  efcape  from  the  ham,  it  perforates 
the  fhorter  head  of  the  biceps,  or  outer  hamftring 
mufcles.  It  firft  erodes  the  ham  at  its  very  upper  point, 
and  within  the  fubftance  of  the  triceps  3 it  then  per- 
forates 


\ 
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forates  the  fhorter  head  of  the  biceps  flexor-cruris ; 
it  then  emerges  upon  the  thigh  by  the  belly  of  the 
vaftus  externus  mufcle.  Before  it  paifes  acrofs  the  ham, 
it  gives  a branch  to  the  femi-membranofu s ; while  it  is 
palling  through  the  flefh  of  the  biceps,  it  gives  a lower 
nutritious  artery  to  the  lower  and  back  part  of  the 
thigh-bone ; after  it  perforates  the  biceps  all  its  branches 
are  to  the  flefh  of  the  biceps  and  vaftus  externus,  and 
its  extreme  branches  are  fpent  in  inofculations  with  the 
defcending  branch  of  the  reflex  or  articular  artery  of 
the  hip-joint. 

But  thefe  branches,  which  are  the  laft  of  the  femo- 

1 

ral  artery,  are  extremely  irregular.  There  is  no  artery 
from  the  profunda  downwards  worth  naming,  not  even 
thofe  which  I have  juft  defcribed  *. 

POPLITEAL  ARTERY. 

The  artery  having  pafled  through  the  ring  or  ten- 
don of  the  triceps  which  is  formed  for  it,  or  rather 
having  paffed  betwixt  the  triceps  and  the  bone,  lies 
flat  againft  the  flat  part  of  the  thigh-bone  as  deep  as 
poflible  in  the  cavity  of  the  ham.  There,  as  no  mufcles 
are  lodged,  it  can  give  no  mufcular  arteries  of 

* Ci  Confiteri  tamen  oportet,  binos  ultimos  ramos  in  diflribu- 
endis  fais  furcuiis  infinite  ludere,  ita  ut  defcriptione  ad  quodcun- 
qu'e  cadaver  adaptata  vix,  ac  ne  vix  quidem  comprehendi  poffint. 
Ex  repetitis  tamen  meis  diffecHonibus  id  pro  certe  habeo,  duos  vel 
tres,  quos  perforantes  appellare  veliem,  exoriri,  hos  trunculis 
fuis  ad  externum  latus  pnecipue  confledti  cutnque  rete  vafculofo 
genu  jungi,  nutritiant  inferiorem  ex  iifdem  gigni,  et  ramos  infuper, 
nunc  pauciores,  nunc  numerofiores,  communicantes  ad  flexores 
cum  profunda  devaiuT  Arvidfon , p.  36. 
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any  importance ; none  but  trivial  ones  to  the  ham- 
firings  or  to  the  heads  of  the  gafirocnemii.  In  its 
whole  length  from  the  place  of  its  perforating  the  tri- 
ceps tendon  to  its  great  divifion,  which  is  under  the 
longer  head  of  the  folaeus  mufcle,  it  gives  none  but 
articular  arteries,  i.  e.  fmall  arteries  to  the  knee-joint, 
which  are  no  lefs  than  five  in  number,  and  encircle  it 
in  all  directions. 

Firfl,  The  popliteal  artery  fends  off  from  each  fide 
two  mufcular  branches,  not  deferving  a particular 
name  nor  defcription ; the  one  goes  to  the  biceps  or 
mufcie  of  the  outer  hamfiring,  the  other  to  the  femi- 
tendinofus  and  fartorius,  or  inner  hamfiring  mufcles. 

Then  come  off  the  arteries  of  the  joint,  which  are 
thus  arranged : i . The  upper  arteries  coming  off 
above  the  joint  are  three  in  number ; one  turning 
round  the  inner  fide  of  the  joint,  and  one  round  the 
outer  fide,  and  one  in  the  middle  ; whence  it  is  named 
azygous,  as  having  no  fellow.  2.  The  arteries  below 
the  joint  are  two  only  in  number ; one  to  the  inner 
fide,  and  one  to  the  outer  fide,  of  the  joint ; and  thefe 
directions  of  the  arteries  fettle  both  the  order  of  de- 
fcription and  alfo  their  names. 

ARTERIA  ARTICUL ARIS  SUPERIOR  EXTERNA. 

That  upper  articular  artery  which  comes  off  above 
the  knee,  and  which  turns  round  the  outer  fide  of 
the  joint,  arifes  from  the  popliteal  artery  above  the 
outer  condyle ; its  trunk  is  like  all  thefe  arteries  about 
the  joints,  fhort  and  ftumpy;  but  its  branches  long 
and  flender.  It  paffes  under  the  fleih  of  the  biceps ; 
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it  appears  again  at  the  edge  of  the  vaftus  externus : 
one  branch  plunges  into  the  vaftus  externus,  mounts 
upwards,  and,  befides  fupplying  the  mufcle,  Inofcu- 
lates  with  the  long  defending  branch  of  the  reflexa 
externa ; while  another  branch  turns  as  dire&ly  down- 
wards over  the  face  of  the  outer  condyle,  and  fpreads 
beautifully  over  the  fide  of  the  joint,  inofculatlng  in. 
many  net-works  with  the  correfponding  artery  from 
below. 

ARTERIA  ARTICULAR  IS  SUPERIOR  INTERNA® 

f 

The  upper  articular  artery  of  the  inner 
fide  goes  off  in  like  manner  over  the  inner  condyle, 
pierces  the  tendon  of  the  triceps,  where  it  is  implanted 
into  the  condyle,  and  pafiing  under  the  edge  of  the 
vaftus  internus,  turns  towards  the  forepart  of  the  knee, 
proceeds  towards  the  patella,  and  covers  chiefly  the 
inner  fide  of  the  joint  with  its  net- work  of  inofcula- 
tions  ; its  little  twigs  flip  in  under  the  great  lateral 
ligament,  and  under  the  Tides  of  the  patella  to  the 
cavity  of  the  joint  itfelf.  It  inofculates  like  the  outer 
artery  with  the  lower  arteries  of  its  own  fide. 

ARTERIA  ARTICULARIS  MEDIA. 

* ‘ t 

The  middle  or  azygous  articular  artery 
ufually  arifes  from  the  back  part  of  the  popliteal 
artery,  but  fometimes  from  one  or  other  of  thofe  laft 
defcribed  \ but  this  branch,  at  all  events,  is  feldom 
wanting.  It  runs  down  behind  the  main  artery  upon 
the  back  part  of  the  joint,  into  the  great  hollow 
betwixt  the  condyles ; and  all  its  branches  are  ex* 
pended  upon  the  back  of  the  eapfule,  the  pofterior 

crucial 
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crucial  ligament,  the  femilunar  cartilages,  and  the  fat 
about  the  back  of  the  joint. 

LOWER  ARTICULAR  ARTERIES. 

The  lower  articular  arteries  are  more  (lender,  longer, 
run  downwards  very  low,  and  return  upwards  with  a 
very  fudden  angle. 

ARTERIA  ARTICULARIS  INFERIOR  EXTERNA. 

The  external  articular  artery  below  the  knee 
goes  off  from  the  popliteal  at  the  middle  or  centre  of 
the  joint,  turns  downwards  along  with  the  popliteal 
artery  for  a confiderable  way ; it  paffes  under  the 
heads  of  the  fmall  plantar  mufcle  and  the  outer  head 
of  the  gaftrocnemius,  and  having  paffed  through,  en- 
counters the  head  of  the  fibula,  and  paffes  above  it 
to  the  fide  of  the  joint,  fpreading  its  branches  towards 
the  patella. 

In  the  ham  this  artery  gives  mufcular  branches  to 
the  heads  of  the  mufcles,  as  of  the  gaftrocnemius, 
folssus,  plantaris,  and  the  popliteal  mufcle,  that  mufcle 
which  lies  obliquely  acrofs  the  ham.  When  it  reaches 
to  the  fide  of  the  joint,  it  paffes  under  the  external  la- 
teral ligament ; and  feveral  of  its  branches,  befides  their 
external  anaffomofes,  go  into  the  cavity  of  the  joint, 
one  of  which  within  the  joint  is  efpecially  large. 

r 

ARTERIA  ARTICULARIS  INFERIOR  INTERNA. 

The  internal  articular  artery  below  the  knee 
is  larger  than  the  external  one.  Like  it,  it  bends  down- 
wards, paffes  under  the  inner  head  of  the  gaftrocne- 
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mius  mufcle,  erodes  behind  the  head  or  rather  neck 
of  the  tibia,  on  the  inner  fide  of  the  knee.  It  fir  ft 
gives  arteries  to  the  back  of  the  joint ; then  it  com- 
municates downwards  with  a large  recurrent  artery 
from  the  tibialis  antica ; it  inofculates  upwards  with 
the  articularis  fuperior  interna ; it  contributes  (as  all 
the  other  articular  arteries  do)  to  the  forming  of  that 
profufe  net-work  of  arteries  which  is  fpread  over 
the  whole  of  the  capfule  of  the  knee-joint.  It  fends 
alfo,  like  the  others,  certain  twigs,  which  creep 
under  the  internal  lateral  ligament,  and  go  into  the 
cavity  of  the  joint  along  the  borders  of  the  femilunar 
cartilages. 

Thofe  who  write  on  aneurifms  of  the  ham  talk 

much  of  thefe  arteries.  They  compare  them  with  the 

recurrents  of  the  arm ; and  think,  when  they  fee  five 

articular  arteries,  that  it  is  a fure  fign  that  at  fuch  a 

* 

point  all  is  fafe ; when  really  thefe  arteries  cannot  be 
of  the  fmalleft  fervice.  They  are  all  deftroyed  by  the 
long  comprefiion  of  the  popliteal  aneurifm,  or  are  in- 
gulphed  in  the  bag  of  the  aneurifm.  If  they  ever 
appear,  it  is  not  as  inofculating  arteries,  enfuring  the 
fafety  of  the  limb  ; but  as  fmall  branches  burfting  in- 
to the  fac,  embarrafiing  the  operator,  and  confounding 
every  thing,  fometimes  filling  the  fac  a-new  with  blood, 
after  all  was  thought  to  be  quite  fafe,  and  the  patient 
laid  in  bed. 

Before  the  popliteal  artery  patTes  under  the  head  of 
the  folseus,  it  gives  two  long  arteries,  which  run  down 
upon  the  two  heads  of  the  gaftrocnemii  mufcles.  It 
often  alfo  fends  fmall  twigs  to  the  head  of  the  folacus, 
and  to  the  popliteal  and  plantar  mufcles. 
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OF  THE  THREE  ARTERIES  OF  THE  LEG 

AND  FOOT* 

The  three  arteries  are,  the  tibialis  antica,  going  on 
the  forepart  of  the  leg  ; the  tibialis  poftica,  palling 
deep  along  the  back  part  of  the  leg ; and  the  peronea, 
which  is  the  fmalleft  and  lead  regular  artery  of  the 
leg,  and  which  has  its  name  from  palling  down  behind 
the  fibula* 

The  popliteal  artery  divides  below  the  ham,  under 
the  longer  head  of  the  folasus  mufcle,  into  two  arteries, 
the  tibialis  antica,  and  tibialis  poftica.  The  tibialis 
poftica  continues  its  natural  direction  downwards  under 
the  folaeus  mufcle,  and  behind  the  tibia. 

ARTERIA  TIBIALIS  ANTICA. 

The  tibialis  antica  makes  a fudden  turn  for- 
wards, perforates  the  interolfeous  membrane  juft  under 
the  lower  edge  of  the  popliteal  mufcle ; palfes  out 
towards  the  forepart  of  the  leg,  betwixt  the  heads  of 
the  tibia  and  fibula : but  (till  it  does  by  no  means  be- 
come a iuperficia!  artery  ; on  the  contrary,  it  lies  deep 
betwixt  the  heads  of  the  tibialis  anticus  and  the  ex- 
tenfor  of  the  toes  ; and  is  covered  here  with  a very 
ftrong  fafcia.  It  is  only  about  fix  inches  above  the 
ankle  that  the  leg  grows  tendinous  and  naked  ; there 
this  anterior  artery  can  be  felt  beating  : it  lies  betwixt 
the  tendons  of  the  tibialis  anticus  mufcle  and  that  of 
the  extenfor  of  the  toes ; it  palfes  down  along  with  thefe 
tendons,  through  the  annular  ligament,  and  over  the 

bones 
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bones  of  the  tarfus ; it  fends  one  branch  acrofs  the 
foot,  another  forward  to  the  great  toe  : but  the  artery 
itfelf  dives  betwixt  the  firft  and  fecond  metatarfai 
bone  in  the  middle  of  the  foot,  and  fo  gets  to  the 
foie,  where  it  ends  in  inofculations  with  the  back  ar- 
teries. 

There  is  here  fomething  like  a pofterior  recurrent 
artery  ; for  the  tibiai  artery,  before  it  paffes  out  of  the 
ham,  gives  a fmall  branch  which  afcends  towards  the 
back  part  of  the  joint,  and  is  diftributed  to  the  heads 
of  the  bones,  viz.  the  tibia  and  fibula,  and  to  the  origin 
of  feme  of  the  mufcles.  • 

ARTERIA  RECURRENS® 

There  is  here  an  anterior  recurrent,  larger 
than  any  in  the  arm,  and  much  refembling  the  recur- 
rens  interoffea.  It  is  a branch  which  comes  off  from 
the  forepart  of  the  tibiai  artery,  inftantly  after  it  has 
perforated  the  interoffeous  membrane  ; it  turns  imme- 
diately upwards  under  the  flefh  of  the  tibialis  anticus ; 
it  gives  many  mufcular  branches,  fome  to  the  head  of 
the  tibialis,  others  to  the  upper  part  of  the  extenfor 
digitorum,  and  branches  go  round  the  head  of  the  fibula 
to  the  origin  of  the  long  peronaeus  mufcle.  One 
branch  goes  dire&ly  upwards,  and  fpreads  all  over  the 
lower  part  of  the  knee-joint,  mixing  its  branches  in  the 
common  vafcular  net-work. 

The  tibialis  antica  gives  no  other  branch  of  im- 
portance, or  which  fhould  be  named,  even  from  the 
place  of  this  recurrent  quite  down  to  the  ankle-joint  $ 
for  this,  like  the  radial,  or  femoral,  or  any  long  muf- 
cular artery,  continues  giving  off  branches  from  either 
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hand  to  the  rrmfcles  betwixt  which  it  runs,  of  equal 
fize  nearly,  and  all  equally  unimportant.-  The  tibial 
artery,  then,  as  it  runs  down  the  forepart  of  the  leg, 
gives  branches  to  the  Tibialus  Anticus  on  one  hand  ; 
to  the  Common  Extenfor  of  the  toes  on  the  other 
hand  ; and  to  the  Extenfor  of  the  great  toe,  which  is 
the  laft  of  the  three  mufcles  that  occupy  the  forepart 
of  the  leg.  It  alfo  gives  little  arteries  to  the  tibia,  to 
the  fibula,  and  to  the  interofleous  membrane  which 
lies  betwixt  them';  but  dill  it  arrives  unexhaufted  at 
the  forepart  of  the  ankle-joint. 

But  before  it  erodes  the  joint  (which  it  does  by 
palling  obliquely  along  with  the  tendon  of  the  great 
toe),  it  gives  out  two  malleolar  arteries,  i.  e.  two  arte- 
ries, one  to  the  outer,  and  one  to  the  inner  ankle. 

ARTERIA  MALLEOLARIS  INTERNA. 

The  artery  of  the  inner  ankle  goes  off  juft 
where  the  bead  of  the  tibia  begins  to  bulge.  It  turns 
over  the  inner  ankle  in  many  fmall  branches  ; fome 
mounting  upwards  along  the  tibia,  but  more  going 
downwards  over  the  inner  fide  of  the  joint,  i.  e.  over 
the  tibia  or  inner  ankle,  over  the  aflragalus,  and  fome 
down  as  low  and  as  far  backwards  as  the  heel-bone. 

ARTERIA  MALLEOLARIS  EXTERNA. 

The  artery  of  the  outer  ankle  goes  off  a little 
lower  down.  Its  fends  fmaller  branches  upwards  round 
the  outer  ankle,  which  go  to  the  Peronseus  Brevis  muf- 
cle,  to  the  joint,  and  to  the  common  extenfor  of  the 
toes,  inofculating  round  the  outer  ankle  with  the  fibu- 

!ar  arteries.  But  its  chief  branch  defeends  along  the 

fore* 
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forepart  and  outer  fide  of  the  foot,  gives  twigs  to  the 
fliort  extenfor  of  the  toes,  and  ends  in  inofculations 
with  the  tarfeal  arteries,  or  arteries  belonging  to  the 
forepart  of  the  foot. 

The  arteries  which  belong  to  the  forepart  of  the 
foot  are  ufually  three  in  number : One  goes  off  from, 
the  tibial  artery  a little  above  the  ankle-joint,  and  is 
named  Arteria  Tarfea,  becaufe  it  erodes  the  foot  over 
the  bones  of  the  tarfus.  To  this  fucceeds  a fecond 

. * '*  v I 

about  the  diftance  of  half  an  inch  from  it,  and  which 
erodes  the  foot  at  the  place  of  the  metatarfal  bones  ; 
it  is  named  Arteria  Metatarfea  : and  the  one  or  other 


of  thefe  gives  the  interodeous  arteries,  accordingly  as 
the  one  or  the  other  is  fmall  or  wanting.  The  third 
is  that  remarkable  branch  which  goes  forwards  along 
the  great  toe,  whence  it  is  named  Arteria  Halucis* 


ARTERIA  TARSEA. 

The  tarsfal  artery,  which  is  fometimes  of  a 
very  confiderable  fize,  almoft  equal  to  the  tibialis  it- 
felf,  comes  off  a little  below  the  ankle,  upon  the  fore- 
part of  the  foot.  It  lies  upon  the  fecond  rank  of  the 
tarfal  bones;  it  pades  under  the  head  of  the  extenfor 
brevis  of  the  foot ; it  erodes  the  foot  obliquely,  fo  as 
to  end  in  the  abdu&or  mufcle  of  the  little  toe,  and  in 
inofculations  with  the  arches  of  the  foie  of  the  foot. 

This  - branch  gives  fmall  inofculating  arteries  up- 
wards, which  firfl:  give  branches  to  the  joint,  and  then 
join  with  the  externa!  malleolar  and  peroneal  arteries* 
Next  it  gives  branches  to  the  bones  and  joints  of  the 
tarfus,  which  it  lies  upon  ; as  the  cuboid  and  cunei- 
form bones,  and  their  joints.  Thirdly,  It  gives  fmall 
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arteries  to  the  bellies  of  the  extenfor  brevis,  where  it 
lies  under  it. 

But  its  greateft  arteries  are  the  interoffeous  arteries, 
which  it  fends  along  the  interfaces  betwixt  the  meta- 
tarfal  bones.  Thefe  interoffeous  arteries  are  three  in 
number  ; they  run  along  in  that  interftice  which  holds 
the  interoffeous  mufcles ; and  when  they  arrive  at  the 
end  of  that  furrow,  or,  in  other  words,  at  the  place  of 
the  forking  of  the  toes,  each  interoffeous  artery  turns 
down  to  the  foie  of  the  foot,  and  goes  into  the  fork 
of  each  digital  arch,  on  the  lowed  fide  of  the  toes. 
Sometimes  thefe  arteries  give  alfo  fmall  dorfal  arteries 
to  the  backs  of  the  toes. 

The  tibial  artery  having  proceeded  along  the  tarfal 
bones,  and  arrived  at  the  lower  heads  of  the  metatar* 
fal  bones,  and  having  fird  given  off  fome  trivial 
branches  to  the  joints  of  the  foot  on  its  inner  fide,  and 
to  the  bones  and  mufcles  about  the  root  of  the  great 
toe,  next  gives  off  a metatarfal  artery  #. 

ARTERIA  METATARSEA. 

The  artery  of  the  metatarsus  or  inftep  goes 
off  at  the  head  of  the  fird  metatarfal  bone.  It  bends 
acrofs  the  roots  of  the  metatarfal  bones  to  the  root  of 
the  little  toe  ; and  it  didributes  branches  to  the  ten* 
dons  of  the  peronsei  mufcles,  and  ends  in  the  abduc- 
tor of  the  little  toe,  and  in  the  {kin  over  the  outer 

* N.  B.  Betwixt  the  tarfal  and  metatarfal  artery,  there  is 
ufually  a fmall  branch  going  outwards  to  the  outer  edge  of  the 
foot,  i.  e.  in  the  fame  direction  with  both  thefe  arteries,  but 
very  fmall. 


edge 
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edge  of  the  foot.  But  fometimes  it  is  a larger  and 
fnore  important  artery;  for  when  the  tarial  artery  is 
fmall  or  wanting,  this  metatarfal  one  gives  off  the  in- 
teroffei,  and  fupplies  its  place. 

DORSALIS  EXTERNA  HALUCIS. 

The  third  branch  is  the  artery  of  the  back  of 
the  great  toe.  This  artery  is  of  very  confiderable 
fize  ; it  gives  no  mufcular  branches,  becaufe  it  lies 
upon  the  bony  part  of  the  foot ; it  runs  all  along  the 
metatarfal  bone  which  fupports  the  great  toe ; and  it 
ends  at  the  forking  of  that  toe  in  two  great  branches  ; 
one  the  dorfal  artery  of  the  great  toe,  which  goes 
along  it  to  the  point ; another  to  the  fide  of  the  toe 
next  the  great  toe,  which  it  alfo  runs  along,  fome® 
what  like  the  forking  arteries  of  the  thumb  and  fore- 

finger. 

The  anterior  tibial  artery  ends  here  (i.  e.  where  it 
gives  off  the  artery  of  the  great  toe).  By  finking  in 
betwixt  the  metatarfal  bones  of  the  great  toe  and  of 
the  toe  next  to  it,  and  going  diredly  into  the  arches 
of  the  foie  of  the  foot,  it  produces  a great  and  impor- 
tant anaftomofis,  fimilar  to  that  of  the  radial  and 

ulnar  arteries. 

arteria  tibialis  postica. 

The  posterior  tibial  artery  is  fo  named  from 
its  palling  along  the  backpart  of  the  tibia.  The  an® 
terior  tibial  artery  pafies  through  the  interolfeous  mem® 
brane  only  at  the  lower  edge  of  the  popliteal  mufcle  : 
this  artery  comes  off  from  the  general  trunk  at  the  up- 
per edge  of  the  popliteal  mufcle,  and  paffes  obliquely 
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towards  the  infide  of  the  tibia,  to  take  its  place  be- 
hind that  bone.  Its  whole  fituation  and  general 
courfe  is  this : It  lies  over  the  tibialis  pofticus  and 
flexor  mufcles  ; it  lies  under  the  bellies  of  the  gaftroc- 
nemius  and  folseus  ; it  turns  round  the  inner  ankle 
clcfe  upon  the  bone.  Having  paffed  the  lower  head  of 
the  tibia,  it  goes  down  along  the  infide  of  the  heel- 
bone,  in  its  deep  arch,  upon  which  the  body  is  fup- 
ported  ; it  divides  at  the  heel-bone,  and  advances 
along  the  foie  of  the  foot  in  two  great  branches ; one 
running  along  the  foie,  next  the  outer  edge  of  the 
foot  ; the  other  along  the  inner  edge  of  the  foot ; 
whence  they  are  named  external  and  internal  plantar 
arteries.  From  this  arch  the  artery  gives  branches  to 
all  the  toes,  and  fo  it  ends. 

This  pofterior  artery  is  chiefly  a mufcular  one,  at 
lead  in  its  courfe  down  the  leg  ; and  though  it  gives 
many  branches  as  it  paffes  along,  there  are  hardly  any 
worthy  of  being  defcribed  s and  from  the  knee  to  the 
ankle-joint  there  is  one  only  which  needs  be  drftin- 
guiftied  by  name,  viz.  the  artery  which  nourifhes  the 
tibia. 

Firft,  The  tibialis  poftica  often  gives  arteries  to  the 

4 

heads  of  the  gaftrocnemii  mufcles ; next  it  gives  off 
the  arteria  nutritia  tibiae,  which  begins  a little 
below  the  lower  edge  of  the  popliteal  mufcle,  runs 
downwards  along  the  interoffeous  ligament,  gives  muf- 
cular branches  to  the  popliteus,  folseus,  and  tibialis 
pofticus,  and  then  fends  the  nutritious  artery  into*  the 
great  hole  in  the  middle  of  the  tibia.  It  gives  many 
branches  to  the  periofteum  of  the  tibia,  and  to  the  in- 
teroffeous membrane  all  down  the  leg,  and  it  ends 

near 
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near  the  lower  end  of  the  tibia  in  inofculations  with  the 
peroneal  artery. 

Other  namelefs  mufcular  arteries  fucceed  to  this, 
going  to  the  tibialis  pofticus,  to  the  flexor  communis, 
and  to  the  flexor  of  the  great  toe.  When  the  artery 
arrives  near  the  ankle-joint,  it  gives  many  fmall  twigs 
to  the  periofteum,  tendons,  (heaths,  and  bur  fas  mu* 
cofas  behind  the  ankle  ; and  then  palling  in  the  very 
deeped  part  of  the  ankle,  under  the  annular  ligament, 
and  betwixt  the  tibia  or  procefs  of  the  inner  ankle  and 
the  heel-bone,  it  adheres  clofely  to  the  bones  and  cap- 
fule  of  the  joint ; and  there  gives  a great  many  little 
tortuous  arteries,  making  net-works  over  this  joint  and 
its  bones,  as  over  the  other  joints  already  defcribed. 
But  efpecially  two  delicate  arteries  go  out  at  this 
hollow  at  the  fide  of  the  heel-bone  : one  forwards  to- 
wards the  fide  of  the  ankle-joint,  the  other  downwards 
and  backwards  over  the  heel -bone,  which  ramify  very 
profufely  and  very  beautifully. 

The  artery  now  lying  deep  under  the  abdu£lor 
magnus  of  the  great  toe,  which  arifes  from  the  heel- 
bone,  forks  into  its  two  great  branches,  the  external 
and  internal  plantar  arteries. 

ARTERIA  PLANTARIS  INTERNA. 

THE  INTERNAL  PLANTAR  ARTERY  is  much  the 

fmaller  branch,  not  to  be  compared  in  importance 
(though  their  names  are  contrafled)  with  the  exter- 
nal plantar  artery ; and  it  is  named  internal,  becaufe 
as  it  runs  along  the  foie  of  the  foot  it  keeps  to  the 
inner  edge,  viz.  that  to  which  the  great  toe  belongs. 
It  comes  off  under  the  head  of  the  abduftor  of  the 

great 
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great  toe,  and  under  the  belly  of  that  mufcle,  and 
clofe  upon  the  bone  ; its  branches  run  forwards,  quite 
up  to  the  root  of  the  toe,  all  along  its  metatarfal  bone* 
The  internal  plantar  artery  has  in  general  four  branches, 
which  all  run  pretty  nearly  in  the  fame  dire&ion,  viz. 
Hraight  forwards. 

It  gives,  while  under  the  head  of  the  abdu&or, 
fmall  branches,  which  go  backwards  to  the  joint,  its 
capfuie,  and  tendons,  and  fome  into  the  fpongy  fub- 
fiance  of  the  heel-bone  ; fome  alfo  to  the  fhort  flexor 
of  the  foot,  and  to  the  maffa  carnea.  But  its  four 
greater  and  more  regular  branches  are  thefe : 

The  Aril  lies  nearer  the  inner  edge  of  the  foot ; is 
the  larged  and  mod  confiderable  ; it  runs  along  under 
the  inner  border  of  the  abdudlor ; it  goes  quite  up 
to  the  ball  of  the  great  toe,  and  unites  with  the  proper 
artery  of  the  toe.  As  it  goes  along  it  gives  fmall  twigs 
to  the  periodeum  and  bone. 

The  fecond  refembles  the  former,  except  that  it  does 
not  come  off  fo  early  by  two  inches ; it  is  of  courfe 
fhorter,  but  it  paffes  along  in  the  fame  diredlion,  only 
a little  didant  from  the  fird,  lying  along  the  middle 
of  the  metatarfal  bone.  It  alfo  advances  up  to  the 
root  of  the  great  toe,  and  runs  alfo  into  the  proper  ar- 
tery of  the  great  toe  (which  comes  from  the  external 
plantar  branch),  fo  as  to  enlarge  and  drengthen  it. 

The  third  lies  dill  nearer  to  the  centre  of  the  foot,, 
and  deeper  among  the  mufcles.  It  runs  the  fame  ge- 
neral courfe,  viz.  along  the  fide  of  the  metatarfal  bone 
up  to  the  ball  of  the  great  toe,  and  ending  like  the 
others  in  the  artery  of  the  great  toe ; but  as  it  lies 
deeper,  it  gives  branches  to  the  Ihort  flexor,  to  the 

tendons. 
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tendons,  and  to  the  inner  furface  of  the  aponeurofis 
plantaris,  forming  a fort  of  fuperficial  arch. 

From  thefe  three  arteries,  much  of  the  fkin  on  the 
foie  of  the  foot  has  its  branches. 

The  fourth  and  lad  branch  of  the  plantaris  interna,  is 
one  which  goes  down  deep  into  the  centre  of  the  foot ; 
it  lies  clofe  upon  thofe  ligaments  which  bind  together 
the  bones  of  the  tarfus,  and  under  all  the  tendons, 
except  thofe  of  the  tibial  mufcles  which  are  like  liga- 
ments to  the  bones.  Its  deflination  is  chiefly  to  the 
tarfal  joints  and  capfules  ; its  modulations  with  the  ex* 
ternal  plantar  artery  can  be  of  no  importance. 

PLANTARIS  EXTERNA. 

The  external  plantar  artery  is  the  great 
artery  of  the  foie  of  the  foot,  from  which  the  arches  of 
the  foot  and  the  inofculations  with  the  anterior  tibial 
artery  are  formed. 

It  turns  outwards  towards  the  outer  edge  of  the 
foot  5 it  runs  its  great  circle  round  by  the  metatarfal 
bone  of  the  little  toe  ; and  its  plantar  arch,  or  the  arch 
of  the  foie  of  the  foot,  pafles  over  the  middle  of  all  the 
other  metatarfal  bones.  It  receives  the  anterior  tibial 
artery  under  the  middle  of  the  metatarfal  bone  of  the 
great  toe.  It  is  this  great  curve  of  the  artery  turning 
round  in  the  foie  of  the  foot  that  we  name  the  plantar 
arch ; and  it  is  from  it  that  all  the  proper  arteries  of 
the  toes  arife,  exprefsly  after  the  fame  order  in  which 
the  fingers  receive  their  arteries. 

The  great  or  external  plantar  artery  lies  deep,  but 
not  upon  the  naked  bones  like  the  former.  It  pafles 
through  betwixt  the  heads  of  the  fhort  flexor  and 
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mafia  carnea ; it  turns  its  firfi  turn  outwards,  till  it 
gets  under  the  flexor  and  abudlor  of  the  little  toe;  then 
it  turns  inwards  towards  the  centre  of  the  foot,  and  lies 
under  the  tendons  of  the  long  mufcles,  and  over  the 
metatarfal  bones  and  their  interoffeous  mufcles. 

Firfi:  it  fends  a large  branch  backwards  to  the  heel- 
bone,  which  belongs  entirely  to  that  fpongy  bone, 
forms,  like  all  fuch  arteries,  a fort  of  net-work  over 
all  the  furface  of  the  bone ; it  firfi  touches  the  bone 
under  its  extreme  point,  or  that  which  refis  upon  the 
ground ; and  it  goes  branching  over  it  fo  high  as  to 
inofculate  round  the  ankle  with  twigs  of  the  tibialis 
antica ; it  gives  branches  alfo  hereabout  to  the  great 
ligament  of  the  heel-bone.  The  external  plantar 
artery  next  gives  branches  to  thofe  mufcles  betwixt 
which  it  lies  imbedded,  viz.  the  mafia  carnea  and 
flexor  brevis ; then  advancing  to  the  fide  of  the  flexor 
digiti  minimi,  it  gives  out  two  or  three  branches,  which 
firfi  go  into  the  flefh  of  the  abdu&or  and  flexor  of  the 
little  toe,  and  then  turning  over  the  edge  of  the  foot, 
terminate  in  modulations  with  the  arteries  of  the  fore- 
part of  the  foot  and  in  the  fkin. 

It  then  begins  from  the  root  of  the  metatarfal  bone 
of  the  little  toe  to  form  that  great  circle  which  is 
named  the  arch  of  the  foot,  and  which  gives  out  two 
ranks  of  arteries : Firfi,  Of  interoffeous  arteries  going 
to  the  fpaces  betwixt  the  metatarfal  bones,  upon  which 
the  toes  ftand  ; and,  fecondly,  The  proper  arteries  of 
the  toes  themfelves. 

The  firfi  of  thefe  arteries  proceeding  from  the  tar- 
fal  arch  is  a fmall  one,  the  artery  of  the  little  toe.  It 
begins  at  the  lower  head  of  the  metatarfal  bone,  lies 
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under  the  flexor  and  abduftor  mufcles,  gives  branches 
to  thefe  mufcles  and  to  the  fkin,  and  to  the  bone 
itfelf ; it  runs  up  the  outer  edge  of  the  little  toe,  and 
this  is  immediately  fucceeded  by  the  firft  interofleous 
artery  ; which  lies  deeper,  paffes  along  the  firft  in- 
teroffeous  fpace,  gives  branches  to  the  bones  and  in- 
teroffeous  mufcle,  and  inofculates  betwixt  the  toes  with 
the  branches  of  the  anterior  tibial  artery. 

The  next  artery  is  properly  the  firft  of  the  great 
arch.  It  is  what  is  called  the  ramus  digitalis,  or 
proper  artery  of  the  toes.  It  is  a long  artery,  runs 
over  the  interofleous  fpace  lying  upon  the  interofleous 
mufcles  ; it  advances  to  the  root  of  the  little  toe,  and 
like  thofe  of  the  fingers  divides  into  two  branches,  one 
to  the  inner  fide  of  the  little  toe,  and  the  other  to  the 
fide  of  the  toe  next  it.— A fecond  and  a third  digital 
artery  go  out  in  the  fame  manner,  and  fplit  at  the 
roots  of  the  toes  into  two  branches,  and  with  fo  little 
variety  that  it  is  needlefs  to  defcribe  each  part. 

In  the  interftices  of  each  of  thefe  arteries  lie  two  or 
three  fmall  perforating  arteries,  which  perforating  be- 
twixt the  metatarfal  bones  inofculate  with  the  interof- 

> 

feous  arteries  which  lie  on  the  forepart  of  the  foot. 

But  the  great  external  plantar  artery,  while  it  is 
giving  out  thefe  arteries  alternately,  i.  e.  large  branches 
to  the  toes,  and  fmaller  twigs  to  the  interofleous 
mufcles,  and  fome  fmaller  (till  which  go  off  from  the 
concave  part  of  the  arch,  and  go  into  the  foie  of  the 
foot  to  the  ligaments  and  joints ; the  great  artery  goes 
ftili  onwards,  and  completes  its  arch  at  the  middle  of 
that  metatarfal  bone  which  fupports  the  great  toe. 
There,  a little  behind  the  ball  of  the  great  toe,  it  re- 
ceives 
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ceives  the  tibialis  antica,  which  perforates  from  the 
forepart  of  the  foot.  This  completes  the  arch  of  the 
anterior  and  pofterior  arteries,  and  permits  the  blood 
to  pafs,  according  to  the  preffure  or  other  accidents, 
in  either  direction  ; and  this  union  ftrengthens  and  en- 
larges the  artery  of  the  plantar  arch  fo  much,  that  it 
is  not  exhaufted  by  the  many  branches  which  it  has 
given  off,  but  gives  at  this  point  the  largeft  artery  of 
all,  viz.  the  artery  which  fupplies  the  great  toe  and 
one  fide  of  the  toe  next  it.  This  artery  of  the  great 
toe  is  the  very  lafl  or  extreme  branch  of  the  aortic 
fyftem.  It  very  clofely  refembles  the  great  artery  of 
the  thumb  ; it  gives  out  three  chief  branches,  viz.  one 
to  each  fide  of  the  great  toe,  and  one  to  the  inner  fide 
of  the  toe  next  it.  This  arteria  pollicis  pedis 
fometimes  feems  to  proceed  entirely  from  the  perforat- 
ing branch  of  the  anterior  tibial  artery ; at  other  times 
it  arifes  fairly  from  the  plantar  arch. 

ARTERIA  PERONEA. 

The  fibula  r artery,  or  the  third  artery  of  the  leg, 
which  is  much  fmaller  than  thefe  two,  is  to  be  regarded 
rather  as  a branch  of  the  anterior  tibial  artery ; and 
in  its  courfe  and  connexions,  and  its  being  exhaufted 
nearly  by  the  time  it  reaches  the  ankle-joint,  it  greatly 
refembles  the  interoffeous  of  the  fore-arm,  which  flops 
below  the  wrift,  or  paffes  it  only  with  fmall  and  ex- 
treme branches. 

Where  the  tibialis  antica  paffes  through  the  inter- 
offeous ligament,  the  arteria  peronea  breaks  off  from 
it,  almoft  of  equal  fize  with  itfelf,  and  paffes  down 
behind  the  fibula,  whence  it  has  its  name.  It  arifes 
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near  the  head  or  origin  of  the  tibialis  pofticus  mufcle, 
and  accompanies  that  mufcle  down  to  the  ankle-joint* 
lying  betwixt  it  and  the  flexor  of  the  great  toe. 

This  is  entirely  a mufcular  artery  for  fupplying  thofc 
deeper  parts  which  the  other  arteries  do  not  fupply. 
Its  branches,  like  thofe  of  all  mufcular  arteries,  are  ex- 
tremely  irregular ; its  chief  branches  are  to  the  folasus, 
to  the  peronsei  mufcles,  to  the  tibialis  pofticus,  to  the 
fexor  of  the  great  toe.  Several  little  arteries  turn 
round  the  fibula  from  point  to  point,  going  to  the  fore- 
part of  the  leg.  All  the  way  down  the  leg,  it  is  giving 
off  repeated  branches  to  the  fame  mufcles ; and  in  this 
courfe  it  gives  fome  little  arteries,  which  pierce  through 
the  inter offeous  membrane,  and  alfo  gives  the  nutri- 
tious artery  of  the  fibula. 

When  it  approaches  the  ankle-joint,  the  fibular 
artery  gives  off  an  anterior  branch,  which  perforates 
the  interoifeous  membrane,  paffes  through  betwixt 
the  tibia  and  fibula  nearly  where  they  are  joined ; 
it  turns  downwards  over  the  outer  fide  of  the  ankle* 
by  the  extenfor  pollicis  and  peronseus  brevis  tendons. 
This  is  named  peronea  anterior,  though  it  is  an 
artery  of  little  importance.  Its  branches  are  given  not 
to  mufcles,  for  this  is  a naked  and  bony  part  of  the 
foot ; but  are  expanded  upon  the  lower  heads  of 
the  tibia  and  fibula,  and  upon  the  os  cuboides.  They 
nourifh  the  tendons,  ligaments,  and  burfe  of  the  outer 
ankle  ; they  end  in  inofculations  with  the  malleolar 
artery,  from  the  tibialis  anterior,  and  with  the  tar- 
fal  artery. 
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ARTERIA  PERONEA  POSTERIOR. 

As  this  anterior  fibular  artery  branches  over 
the  fore-part  of  the  outer  ankle,  the  posterior  fi- 
bular artery  pafies  deep  behind  the  fame  ankle, 
and  is  juft  the  continuation  of  the  main  artery  ; which 
having  paifed  down  behind  the  acute  angle  of  the 
fibula,  finks  into  that  deep  hollow  which  is  behind  it 
upon  the  fide  of  the  heel-bone.  Behind  the  tibia  the 
artery  makes  large  inofculations  with  the  pofterior  ti- 
biai  artery,  and  gives  many  branches  to  the  tendons. 
Branches  alfo  turn  round  the  ankle,  making  a net- 
work of  veflels  upon  it,  and  inofculating  with  the 
anterior  tibial  artery.  It  continues  to  give  the  fame 
fmall  arteries  to  the  outer  ankle,  to  the  peronasi  ten- 
dons, to  the  outer  fide  of  the  heel-bone,  and  to  the 
abdu&or  of  the  little  toe.  It  ends  ufually  in  that 
mufcle,  and  in  inofculations  with  that  branch  of  the 
external  plantar  artery  which  turns  backwards  upon  the 
heel-bone  and  ramifies  upon  it  fo  beautifully. 

Thefe  are  the  laft  branches  of  the  three  great  arteries 
of  the  leg  and  of  the  aortic  fyftem. 
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THE  Winter  Course  of  Anatomical  Lectures  commences  on  the  First  of 
October,  at  Two  o’Clock  in  the  Afternoon.  The  Spring  Course  on  January 
the  Nineteenth. 

The  First  Course  of  Lectures  on  Anatomy  and  Surgery,  Five  Guineas  ; 
the  Second  Course,  Four  Guineas;  the  Third  Course,  Three  Guineas. — 
After  this  a Pupil  has  the  Privilege  of  attending  the  Lectures  as  long  as  he 
pleases  without  any  further  Expence ; or,  by  paying  Ten  Guineas  at  the 
First,  he  is  entitled  to  the  same  Privilege. 

The  Surgical  Lectures  commence  soon  after  the  Anatomical  Part  of  the 
Course,  and  are  continued  on  the  Evenings  of  Tuesday  and  Thursday  dur- 
ing the  Anatomical  Part  of  the  Course. 

These  Evening  Lectures  form  a Part  of  the  General  Course.  Gentlemen 
not  attending  the  Anatomical  Class,  are  admitted  to  the  Surgical  Lectures, 
on  paying  a Fee  of  Three  Guineas ; on  paying  Eight  Guineas,  they  become 
perpetual  Pupils. 

For  Permission  to  attend  the  Rooms  (during  the  Period  of  a Course) 
under  the  Superintendence  of  the  Assistant,  Three  Guineas. 

For  a private  Pupil,  living  in  Mr.  Bell’s  House,  and  superintended  by  him 
in  all  matters  of  Study,  during  the  Term  of  Two  Public  Courses,  being  from 
the  First  of  October  to  the  Twelfth  of  May,  120/. — All  Applications  on  the 
Part  of  Pupils  of  this  Class  must  be  from  the  Parents,  Guardians,  or  Medi- 
cal Attendants  of  their  Family.  And  Mr.  Bell  will  consider  it  as  an  absolute 
Condition,  that  the  Pupil  shall  put  himself  under  his  Controul,  as  in  the 
house  of  his  Parents. 

Gentlemen  who  are  Strangers  in  Town  are  requested,  in  Mr.  Bell’s  Ab- 
sence, to  inquire  for  Mr.  Shaw,  at  the  Dwelling-House,  34,  Soho  Square. — 
The  Servants  can  give  no  Information  regarding  the  Place  of  Lecture  or 
Hours  of  Attendance. 


London^  34,  Soho  Square. 
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PREFACE 


TO  THE 

FIRST  EDITION. 


To  facilitate  the  acquisition  of  the  leading 
principles  ought  to  be  the  first  object  of  an 
elementary  book  ; and  most  of  all  ought  we  to 
study  simplicity  in  a work  treating  of  Ana- 
tomy. When  the  way  is  smoothed,  the  stu- 
dent feels  a rapid  progress,  and  is  pleased 
with  his  own  exertions  ; and  it  requires  only 
a little  self-examination  to  be  assured  that 
much  of  our  partiality  for  any  particular  line 
or  object  of  study,  often  results  from  a real  or 
fancied  superiority  of  knowledge  ; perhaps  in 
Anatomy,  more  than  in  any  other  pursuit,  it 
is  necessary  to  make  the  student  sensible  of 
his  progress,  before  he  can  feel  any  thing  like 
enthusiasm,  or  even  partiality  for  it. 

It  is  upon  the  simplicity  of  these  Plates, 
therefore,  more  than  upon  their  elegance,  or 
their  accuracy,  (though  I am  confident  that  in 
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this  last  respect  they  are  not  deficient,)  that  I 
would  place  their  merit.  When  the  import- 
ance of  the  study  of  the  Arteries  is  considered 
— a point  so  fully  enforced  and  illustrated  in 
the  volume  of  the  text  to  which  I mean  these 
plates  to  be  attached — this  book  must,  I think, 
be  an  acquisition  to  the  student,  since  I am 
conscious  that  I should  myself  have  found  it 
to  be  so  in  the  commencement  of  my  studies; 
it  is  with  this  feeling  that  I offer  it  writh  confi- 
dence to  the  public.  1 am  assured,  also,  that 
the  study  of  the  Blood-vessels  and  Nerves  from 
Plates,  prepares  us  better  for  undertaking  any 
surgical  operation  than  that  of  bare  descrip- 
tion, however  accurate,  however  simple,  or 
however  constantly  the  true  practical  infer- 
ences may  be  kept  in  view.  It  is  upon  the 
eye  that  the  impression  must  be  made,  which 
is  to  enable  us,  in  looking  upon  a limb,  to 
mark  the  course  of  the  Arteries : Drawings 
are  a kind  of  notes,  too,  more  easily  consulted ; 
and  bring  to  the  mind,  in  a more  lively  man- 
ner, all  that  was  associated  in  our  first  studies. 


In  following  the  course  of  the  Arteries,  we 
must  have  continual  occasion  to  observe,  that 
if  one  branch  deviate  from  the  more  general 
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course,  or  be  of  an  unusual  size,  the  neigh- 
bouring  branches  have  also  an  unusual  form, 
In  the  arteries  of  the  arm,  for  example,  were 
we  to  observe  the  great  Thoracic  Artery  of  an 
uncommon  size,  and  sending  large  branches 
under  the  Latissimus  Dorsi,  and  under  the 
Scapula;  were  we  to  take  our  drawings  of 
this  Artery  as  an  example  of  a beautiful  dis- 
tribution of  the  external  Mammary  Artery, 
without  attending  to  the  effect  of  such  distri- 
bution on  the  Subscapular  Artery  ; or  again, 
were  we  to  draw  the  Subscapular  Artery  of 
the  great  comparative  size  which  it  not  unfre- 
quently  takes  ; we  should  not  give  a just  re- 
presentation of  the  natural  and  most  usual 
distribution  of  those  arteries : for,  as  we  find 
that  the  distribution  of  the  Thoracic  Arteries 
materially  affects  the  distribution  of  the  Arti- 
cular Arteries  and  of  the  Profunda,  although 
it  be  absolutely  necessary  in  the  text  to  describe 
the  size  and  importance  of  this  Artery,  because 
in  our  operations  at  this  part  we  must  keep  in 
view  the  more  dangerous  and  unfavourable 
circumstances,  it  does  not  follow  that  we  are 
to  make  our  drawings  by  the  same  rule ; we 
should  by  doing  so  make  them  monstrous 
and  unnatural. 


IV 


We  thus  see  the  necessity  of  combining 
drawing  with  description.  In  the  latter  we 
mark  all  the  variety  of  distribution,  and  the 
peculiarities  of  each  branch  considered  indi- 
vidually ; but  this  again  naturally  produces 
intricacy,  unless,  by  comparison  with  the 
drawings,  and  their  short  explanations,  we 
can  take  a rapid  and  general  view  of  the 
course  of  the  vessels.  The  drawings  ought, 
therefore,  to  give  the  representation  of  the 
more  general  distribution,  while  the  varieties 
and  peculiar  forms  are  left  to  description. 
And  here  comes  a question  of  some  conse- 
quence— How  is  a selection  from  the  great 
variety  of  distribution  of  the  vessels  and 
nerves  of  the  body  to  be  made  ? 

I cannot  agree  with  the  opinions  most  pre- 
valent regarding  Anatomical  Tables,  that  it  is 
impossible  to  make  a true  representation  of 
the  parts  from  any  individual  body ; for,  as 
we  see,  in  looking  over  the  variety  of  Anato- 
mical Tables,  that  those  which  have  the  cha- 
racters of  the  parts  distinctly  marked,  and 
have  been  evidently  drawn  from  the  parts 
dissected  and  laid  out  before  the  artist,  are  in 
greatest  esteem  for  the  accuracy  of  the  ana- 
tomy, and  best  bear  the  only  true  test  of 
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excellence,  the  immediate  comparison  with 
the  subject  in  the  dissecting  room ; so,  on  the 
other  hand,  those  made  by  first  drawing  the 
outlines  of  the  parts,  and  then  the  vessels,  are 
plans  merely,  in  which  the  character  of  the 
parts,  and  the  peculiar  course  and  turnings  of 
the  vessels,  are  lost.  Indeed  I suspect  that  it 
has  been  from  a want  of  knowledge  of  draw- 
ing that  the  system  of  composing  plans  of  the 
anatomy,  instead  of  making  accurate  drawings, 
has  obtained  so  generally. 

But  I hope  I shall  not  be  understood  to  say, 
that  if  a drawing  be  made  accurately  from 
the  subject,  it  will  therefore  answer  all  the 
purposes  required.  Of  twenty  bodies,  not 
one,  perhaps,  will  be  found  fit  for  drawing ; 
but  still  I conceive  that  we  are  not  to  work 
out  a drawing  by  piecing  and  adding  from 
notes  and  preparations  ; we  are  to  select  care- 
fully from  a variety  of  bodies,  that  which  gives 
largeness  of  parts,,  where  the  characters  of  parts 
are  well  marked,  and  where  there  is  the  most 
natural  and  usual  distribution  of  vessels.  In 
making  our  drawings  of  such  dissections,  let 
us  allow  ourselves  no  licence,  but  copy  accu- 
rately. By  noting  in  the  description  any  little 
deviation,  every  necessary  end  is  answered. 
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I hope  that  I have  been  able  to  make  these 
Plates  simple,  intelligible,  and  accurate. 
While  the  design  of  this  book  of  Plates  is  to 
present  to  the  student,  at  one  glance,  the  ge- 
neral distribution  of  the  vessels,  and  to  fix 
them  in  his  memory  in  a way  which  no  de- 
scription can  accomplish,  it  will  be  found  to 
give  the  most  usual  distribution  of  the 
branches ; for  I have  been  careful  in  the  se- 
lection of  my  subjects. 

In  studying  the  Arteries,  or  any  part  of 
Anatomy,  we  should,  in  the  first  place,  run 
the  eye  over  the  corresponding  plate,  then 
read  the  general  description  in  the  text ; and 
lastly,  proceed  to  study  more  closely,  step 
by  step. 

I know  the  difficulties  which  the  student 
must  encounter  in  acquiring  a comprehensive 
knowledge  of  the  nerves ; the  books  on  that 
subject  being  more  confused  and  intricate  to 
study,  than  the  most  irregular  dissection. 
The  next  part,  therefore,  of  this  work,  com- 
prehends the  NePvVous  System,  though  the 
present  book  1 conceive  to  be  complete  in 
itself. 


PREFACE 


TO  THE 


THIRD  EDITION, 


In  this  edition,  I trust  I have  shewn  my  re 
gard  for  the  approbation  of  the  public,  already 
bestowed  upon  this  little  work,  by  endeavour- 
ing  to  improve  it. 

I have  added  a Plate  of  the  Aortic  System, 
by  my  young  friend  and  pupil,  Mr.  Charles 
Cheyne,  whose  steady  pursuit  of  that  science 
to  which  I am  devoted,  has  gained  my  esteem 
and  confidence.  I have  added  some  other 
Plates,  and  I have  etched  most  of  the  Plates 
with  my  own  hand,  preferring  accuracy  to 
elegance.  I have  often  had  to  regret  in  the 
former  editions  of  my  work,  that  my  inten- 
tions were  entirely  mistaken  by  the  pub 
lishers  and  the  artists  employed. 
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1 have  also  added,  in  foot-notes,  some 
schemes  of  arrangement  of  the  more  intricate 
branches. 

The  most  essential  addition,  however, 
which  I have  made,  is  the  introduction  of 
some  rules  for  cutting  down  upon  the  Arteries, 
in  cases  of  dangerous  bleedings.  They  were 
taken  by  a pupil,  from  my  public  lectures  on 
the  Arteries,  while  I had  the  subject  before 
me,  and  was  describing  and  measuring  the 
depth  of  parts,  previous  to  entering  upon  the 
rules  deducible  from  the  projecting  points 
of  bone,  and  the  course  of  the  tendons  and 
muscles  in  the  living  body. 
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EXPLANATION 


OF 

PLATE  1 ; 


FRONT  AND  BACK  VIEWS  OF  THE  HEART, 


Fig.  I. 

A Liew  of  the  Heart,  nearly  in  the  Situation  in  which  it 
is  seen  when  the  Breast  is  opened • 

a.  The  Superior  Vena  Cava,  returning  the  blood  from 

the  head  and  arms. 

b.  The  Inferior  Cava,  where  it  pierces  the  diaphragm  to 

convey  the  blood  from  the  lower  parts  of  the  body  into 
the  right  auricle.  The  three  vessels  which  join  the 
Cava  here  are  the  V enw  Cavce  Hepaticw » 

c.  The  Right  Sinus,  or  Auricle, 

d.  The  Right  Ventricle. 

b 


e.  The  Pulmonary  Artery;  it  is  seen  to  divide;  one 
branch  to  pass  under  the  arch  of  the  aorta,  to  the 
lungs  of  the  right  side  ; the  other  to  take  an  acute  turn 
to  those  of  the  left  side. 

v.  Part  of  the  Left  Sinus  of  the  heart,  or  that  which  is  pro- 
perly the  auricle. 

g.  The  Left  Ventricle  ; it  is  seen  Fig.  II.  A. 

h.  The  Arch  of  the  Aorta. 

i.  The  Arteria  Innominata  giving  off  the  Subclavian  and 

Carotid  of  the  right  side. 

k.  The  Carotid  Artery  of  the  left  side. 

l.  The  Subclavian  Artery  of  the  left  side. 

m.  The  Vertebral  Artery  of  the  same  side. 

N.  The  Thoracic  Duct  where  it  lies  near  the  arch  of  the 
Aorta,  and  behind  the  root  of  the  great  arteries. 

o.  The  Thoracic  Duct  where  it  passes  across  the  root  of 

the  neck. 

p.  The  Termination  of  the  Thoracic  Duct  in  the  union 

of  the  Subclavian  and  Jugular  Veins. 


secraassn&j 


Fig. IF 

Back  View  of  tire  Heart  and  Vessels . 

a.  The  Left  Ventri  cle  of  the  Fleart. 

b.  The  Trunk  of  the  Pulmonary  Artery. 

c.  The  Right  Branch  of  the  Pulmonary  Artery. 

D.  The  Left  Branch  of  the  Pulmonary  Artery. 

e. e.  The  Pulmonary  Veins  of  the  left  side,  entering  the  left 

sinus  of  the  heart. 

f.  The  Pulmonary  Veins  of  the  right  side. 


g. g.  The  Vena  sin  e Pari,  or  Azygos  ; this  vein  lies  up6n 

the  spine,  collects  the  blood  from  the  back  part  of 
the  thorax,  and  conveys  it  to  the  superior  vena  cava. 

h.  The  Superior  and  Inferior  Vena;  Cav.ze. 

i.  The  Aorta,  where  it  first  touches  the  spine. 

K.  One  of  the  Bronchial  Arteries,  going  to  supply  the  lungs. 

l.  The  Left  Axillary  Artery. 

m.  The  Left  Carotid  Artery. 

n.  The  Arteria  Innominata,  or  common  origin  of  the 

subclavian  and  carotid  arteries  of  the  right  side. 

o.  The  Thoracic  Duct,  where  it  lies  upon  the  spine  and 

near  the  Aorta. 

p.  The  Thoracic  Duct,  where  it  has  ascended. 

q.  The  same  duct,  now  the  principal  trunk  of  the  absorbent 

system,  where  it  lies  betwixt  the  root  of  the  arteries  to 
the  head  and  arms  and  the  branch  of  the  Superior  Cava. 

r.  The  trunk  of  the  Absorbents  entering  the  left  Subclavian 

Vein. 


. 


' 


. . 

» 


~ 

, 


. - , 


\ 


;>i  y ■ ■■wuihCi  vMn. 


EXPLANATION 


OF  THE 

k 

PLATE  OF  THE  AORTIC  SYSTEM. 

PLATE  II. 


Principal  Divisions  of  the  Tranches  of  the  Arteries . 

Arteries. 

a.  Valves  of  the  Aorta. 


b.  The  Ascending  Aorta  S '•  The  Left  Coiorlar>’  Artel> 

| 2.  The  Right  Coronary  Artery. 

c.  The  Arteria  Innominata. 

1.  The  Vertebral  Artery. 

2.  The  Internal  Mammary. 

3.  The  lower  Thyroid  Artery. 

4.  The  ascendant  Branch  of  the 
o.d.  The  Subclavian  J Thyroid. 

Arteries  j 5.  The  Transversalis  Colli. 

6.  The  Transversalis  Humeri. 

7.  The  first  and  second  Intercos- 

tals. 

w8.  The  Suprascapularis. 
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Principal  Divisions  of  the 
Arteries. 


e.e.  Axillary  Artery  y 


FF.TheBRACHIALARTERY^ 


g.  The  Radial  Artery 


h.  The  Ulnar  Artery 


i.  Interosseous  Artery 
k.  Carotid  Artery. 


Branches  of  the  Arteries. 

r 1.  Superior  Thoracic  Artery. 

2.  Thoracica  Longior. 

3.  Thoracica  Humeraria. 

4.  Subscapularis. 

5.  Circumflexa  Posterior. 

6.  Circumflexa  Anterior. 

1.  Profunda  Humeri  Supe- 
rior. 

2.  Anastamoticus  Major. 

1 . Recurrens  Radialis  Anterior . 

2.  Arteria  Superficialis  Volse. 

3.  Arteria  Palmaris  Profunda. 

1 . Recurrens  Ulnaris  Anterior. 

2.  Recurrens  Ulnaris  Posterior. 

3.  Arteria  Dorsalis  Ulnaris. 

4.  Arteria  Palmaris  Profunda. 
f ] . Interossea  Superior  Per- 
< forans. 

Recurrens  Interossea. 


r 


l.  External  Carotid 


m. Internal  Carotid 


1 . Artecia Thyroid ea  Superior. 

2.  Arteria  Lingualis. 

3.  Arteria  Labialis  or  Facialis. 

4.  Arteria  Occipitalis. 

5.  Posterior  Anris. 

6.  Arteria  Maxillaris  Interna. 

7.  ArteriaTransversalis Faciei. 

8.  Arteria  Temporalis. 

f 1 . Arteria  Anterior  Cerebri. 

< 2.  Arteria  Media  Cerebri. 
U3.  Arteria  Communicans. 


L. 


* On  the  left  side  there  is  a high  bifurcation  of  the  artery. 
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Principal  Divisions  of  the 
Arteries. 


Branches  of  the  Arteries. 

( Arteria  Cerebefli  Posterior 
( and  Anterior. 
j ) . Arteria  Communicans. 

( 2.  Arteria  Cerebri  Posterior, 
p.  Thoracic  Aorta  1 23456?  89  10  Art.  Intercostales  A' 


n.  Vertebral  Artery 

o.  Basilar  Artery 


r i 


Abdominal 

Aorta 


9. 


< 


Arteria  Phrenica. 

. . Coronaria  Ventnculi. 

. Arteria  \ . 

..  < 4.  Arteria  Hepatica. 

E®Iiaca,  J 

l 5.  Arteria  Splenica. 

6.  Mesenterica  Superior. 

7.  Arteria?  Capsulares. 

8.  Arteri®  Emulgentes. 

9.  Arteriae  Spermatic®. 

10.  Mesenterica  Inferior. 

j 11.  Arteri®  Lumbares. 

1^12.  Arteria  Media  Sacra. 
r.  Common  Iliac  Artery. 

^1.  Arteria  Obturatoria. 


s.  Internal  Iliac 


t.  External  Iliacs 

^3.  Profunda 
Femoris 


u.  Femoral 
Artery 


2.  Arteria  Glutea. 

3.  Arteria  Ischiatica. 

4.  Arteria  Pudica. 

( 1 . Arteria  Epigastrica. 
\q.  Circumflexa  Ilii. 

1 . Circumflexa  Externa. 

2.  Circumflexa  Interna. 
X 3.  Perforantes. 


I 


* The  Aorta,  when  it  is  behind  the  root  of  the  lungs,  gives  three  or 
four  arteries  to  nourish  their  substance,  called  Bronchial  Arteries.  Lying 
beside  the  (Esophagus,  also,  it  gives  to  it  a few  arteries,  the  (Esophageal 
Arteries . 
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Principal  Divisions  of  the  Branches  of  the  Arteries . 

Arteries. 

1.  Arteria  Articularis  Superior  Externa. 


v.  Popliteal 
Artery 


2. 

3. 


b 

V5. 


w.  Anterior  Tibial 

Artery 

x.  Posterior  Tibial 

Artery 

y.  Firular  Artery. 


— Interna. 

Media. 

Inferior  Externa. 
-Interna. 


0: 

U 


1.  Recurrens  Tibialis  Antica. 

Malleoiaris  Interna. 

1.  Plantaris  Externa. 

Interna. 


Plat* 


Drawn  by  C-Bdl. 


Etc/ied  by  d.  Stewart. 


Published,  b\>  Loru/man  t C?0ccVi  **1810. 
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EXPLANATION 

9 

OF 

PLATE  III. 


a.  Arch  of  the  Aorta. 

b.  Arteria  Innominata. 

c.  — Carotis  Communis  Sinistra* 

I).  SuBCLAVI A. 

E.  Vertebralis. 

f.  — —Axillaris. 

g.  — Mammaria  Interna. 

h.  Xntercostalis  Superior* 

i.  i.  — - — Aorta  Thoracica. 

k.  Arteria:  /Esophageal. 

l. l.  — — — Intercostales  Inferiores. 

m.  Abdominal  Aorta. 

N.  ArTERI/E  PHRENICiE. 

o.  Arteria  Cjeltaca. 


Branches  of  the  Caliaca 


/"P.  Arteria  Splenica, 
j Q.  — Coronaria  Superior Ven- 
\ triculi. 

\R.  - — Hepatica. 
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s.  Mesenterica  Superior. 

t.  Arterije  Emulgentes. 

V.  .. — — Capsulares. 

w.w.  — Spermatic,®. 

y.  Arteria  Mesenterica  Inferior. 

z.  One  of  the  Lumbar  Arteries. 

* 

1.  Bifurcation  of  the  Aorta. 

2.2.  Arteria5  Illiacae  Communis. 

3.  — - Sacra  Media. 

484,  ______  Uliacae  External 

5.  Ramifications  of  the  internal  Xlliac  Artery. 


Plate  ]y 


Publurhtd  by  Lonyinuin  ,t-  C?  Oct.ifiio. 
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ARTERIES  OF  THE  HEAD* 


EXPLANATION 

OF 

PLATE  IV. 


Finding  in  the  head  of  this  black  the  most  common  and 
regular  distribution  of  the  branches  of  the  Carotid  Artery,  I 
took  this  sketch  from  it.  It  is  an  etching,  without  a touch  of 
the  graver.  The  appearance  of  the  eye  and  mouth  is  neither 
like  the  living  or  the  dead,  but  those  accustomed  to  anatomy 
will  perhaps  recognise  the  turgescence  of  the  Injected  Head. 

The  neck  and  part  of  the  face  is  dissected. 

a.  The  Trachea,  or  windpipe. 

b.  Muscles  of  the  fore  part  of  the  Throat,  viz.  Sterno-Hyoi- 

deus  and  Sterno-thyroideus . 

c.  The  Thyroid  Gland.* 


* Thyroid  Gland.  This  is  one  of  the  glandular  bodies  the  nature  and 
function  of  which  we  are  entirely  ignorant.  But  it  is  important  to  know 
that  it  swells  with  the  irregularities  of  the  female  system ; that  it  is  often 
enlarged  and  yet  harmless;  that  it  is  the  seat  of  the  Goitres;  that  it  is 
sometimes  scirrhous  and  hard,  and  the  cause  of  suffocation. 
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D.  The  Digastricus  or  Biventer  Maxilla:  Inferioris . This 

double-bellied  muscle  is  preserved  here  to  mark  the 
relation  of  the  principal  branches  of  the  external 
Carotid  Artery. 

E.  The  Parotid  Gland:  it  is  dissected  back  from  the 

jaw,  to  shew  the  course  of  the  Artery. 
f.  The  muscle  Sterno-Cleido-Mastoideus. 

G.  An  Enlarged  Lymphatic  Gland,  of  the  cluster  called 
Concatenates. 

h.  The  Masseter  Muscle. 

i.  The  Duct  of  the  Parotid  Gland  cut  across. 

ARTERIES. 

1.  Carotis  Communis.  This,  the  Common  Carotid 

Artery,  gives  off  no  small  branches,  but  divides  near 
the  angle  of  the  jaw. 

2.  Carotis  Interna  or  Cerebralis.#  This  Internal 

Carotid  Artery  makes  so  sudden  an  angle  here,  that  it 
is  indeed  (especially  when  injected)  the  most  superficial 
of  the  two  grand  divisions. 

3.  Carotis  Externa  Superficial! s.  This  External 

Carotid  Artery  divides  into  seven  principal  branches, 
which  now  follow: 

4.  Arteria  Thyroidea.  The  branches  of  the  Thyroid 

Artery  are  these : 

5.  Thyroidea  propria. 

6.  Laryngea,  to  the  epiglottis, 
and  muscles  of  the  arytenoid 
cartilage. 

^ 7.  Superficialis,  muscularis, 
viz.  to  the  sternocleido  mas- 
toideus,  to  the  sternohyoi- 
dei,  and  thyroidei,  to  the 
^ thyro-hyoideus. 

* Carotis  Interna  lacerated.  Surgical  Observations  by  Mr.Abernethy. 
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8.  Arterxa  Lingualis.  The  Artery  of  the  Tongue 
lying  deep,  and  in  shadow,  I cannot  put  letters  on  its 
branches,  which  are  these  : 

Sublingualis. 


Dorsalis  linguae. 
Ranina. 


Branches  irregularly  to  the 
muscles  of  the  tongue  and 
- pharynx. 

9.  Arteria  Facialis.  See  the  succeeding  plate  1. 

10.  The  Submentalis , a branch  of  the  last. 

11.  The  continued  trunk  of  the  External  Carotid 

Artery. 

12.  The  Arteria  M axillaris  Interna.  Going  be- 

hind the  lower  jaw.  See  10  of  the  succeeding  plate. 

13.  The  Arteria  Transversalis  Faciei. 

14.  The  Arteria  Temporalis. 

15.  The  Occipitalis. 


i 


* 

- 

' 

. 


* 


' ‘ ■ 


/ 


\ 


FUito  V. 


Published  by hvumnvi  ,b  fl  Oct. 1610 


Eu-hMty  ditto** 


Id 


ARTERIES  OF  THE  HEAD. 


EXPLANATION 

OF 

PLATE  V ; 


In  this  Plate  the  Arteries  of  the  Face  are  further  prose- 
cuted. 

Fig.  I.  a Dissection  of  the  Face. 

a.  The  Submaxillary  Gland.# 

b.  A Lymphatic  Gland,  which  is  constant  in  place,  lying  near 

the  Submaxillary  Gland,  and  close  upon  the  facial 
artery. 

* Submaxillary  Gland.  This  is  a Salivary  Gland,  and  of  course  associated 
with  the  Parotid  Gland,  C.  As  the  nature  of  tumours  in  this  part  is  often  a 
subject  of  consultation,  the  dissector  ought  carefully  to  attend  to  its  rela- 
tions. He  finds  near  it  the  facial  artery,  covered  by  the  Platisma  Myoides , 
a thin  cutaneous  muscle ; but  he  has  especially  to  observe  the  place  of  the 
Lymphatic  Gland,  B,  which  is  so  much  more  frequently  diseased  than  the 
Salivary  one.  I have  had  to  cut  out  this  Lymphatic  Gland,  and  know  its 
appearance  in  this  state.  I have  assisted  a friend  in  the  same  operation, 
when  he  was  convinced,  (and  insisted  upon  it,)  that  he  was  extirpating  the 
Submaxillary  Gland.  See  what  is  said  System  of  Dissections , vol.  ii„ 
p.  245,  250. 
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c.  The  Parotid  Gland,  the  largest  of  the  Salivary  Glands. 
It  is  seen  here  to  rise  before  the  ear,  and  to  stretch 
down  betwixt  the  mastoid  process  of  the  temporal 
bone  and  the  jaw-bone.* 

D.  The  Socia  Parotidis,  a small  gland  of  the  Salivary 
kind,  which  adds  its  duct  to  that  of  the  Parotid  Gland. 

e.  The  Duct  of  the  Parotid  Gland,  which  passes  through 

the  buccinator  muscle,  and  opens  into  the  mouth,  f 

f.  The  Masseter  Muscle. 

ARTERIES. 

1.  The  Arteria  Facialis,  mounting  over  the  base  of  the 
lower  jaw-bone.}  After  this  its  branches  are  : 

f 2.  To  the  Masseter. 

3.  Coronaria  labii  inferioris.% 

4.  Coronaria  labii  superior  is. 

5.  Nasalis  lateralis. 

6.  Angularis  inosculating  with 
^ the  ophthalmica. 

* Parotid  Gland.  Observe  also  that  sometimes  there  is  found  lying  on 
the  parotid,  or  in  its  substance,  a lymphatic  gland,  which  may  be  diseased, 
and  which  I have  seen  diseased,  and  taken  out  from  its  socket  in  the  gland. 
We  ought  also  to  attend  to  the  vessels  passing  through  the  parotid  gland, 
particularly  the  continued  branch  of  the  external  carotid,  the  going  off  of 
the  internal  maxillary,  and  the  transversalis  faciei.  (See  Fig.  II.)  We 
shall  be  convinced  from  the  actual  view  of  the  parts,  that  with  the  knife,  it 
is  impossible  to  extirpate  the  parotid  gland.  System  of  Dissections.  The 
gland  and  duct  represented  in  Cooper’s  Myotomia , tab.  xxii.  c.c.d. 

t Parotid  Duct,  or  Steno’s  Duct,  from  the  discoverer.  More  attention 
ought  to  be  paid  to  the  situation  of  this  duct  than  to  the  arteries  of  the 
face;  for  if  cut  by  accident,  or  in  operation,  it  forms  a most  troublesome 
salivary  fistula.  See  Operative  Surgery,  vol.ii.  p.  26. 

f Facial  Artery , or  Labialis,  or  Maxillaris  Externa,  or  Angularis , often 
tortuous  before  rising  over  the  jaw.  Haller  Icon,  Arter:  Cap:  tab.  ii.  e.  iii. 
28.  Cooper's  Myotomia,  plate  XXII.  o.o.o.  The  artery  is  not  in  its  place 
at  f,  tab.  xxiii.  This  artery  left  untied  in  operation,  almost  suffocating 
the  patient  afterwards.  See  Abernethy’s  Surgical  Observations. 

§ A very  small  branch  of  the  internal  maxillary  artery  (fig.  2.)  come* 
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7.  Arteria  Transversalis  Faciei.  Coming  from 

under  the  Parotid  Gland,  and  supplying  the  muscles 
and  fat  of  the  cheek, # 

8,  Arteria  Occipitalis.^  Tortuous,  as  all  the  arteries 

are  which  rise  on  the  head.  The  branches  are  : 


Meningea.  (not  seen  here) 
9.  Cervicalis  descendens. 

10.  Vertebralis. 

1 1.  Auricularis. 

12.  Occipitalis  ascendens. 


13.  Arteria  Temporalis. 

14.  Temporalis  Anterior. 

15.  Temporalis  Posterior .J 


out  through  the  mental  foramen  and  inosculates  here,  with  the  facial  artery. 
See  Hal.  Icon.  tab.  Faciei  Arter. 

* Transversalis  Faciei.  This  is  sometimes  a more  considerable  artery* * 
and  encroaches  on  the  office  of  the  Facialis.  It  is  here  a little  raised  from 
its  place,  and  ought  to  have  been  nearer  the  Parotid  Duct.  This  artery  I 
have  seen  bleed  very  smartly.  In  cuts  of  the  face,  when  either  this  or  any 
of  the  other  arteries  of  the  face  are  opened,  we  have  only  to  use  the 
twisted  suture,  taking  care  to  pass  the  needle  so  near  the  bleeding  orifice 
that  it  may  receive  the  full  operation  of  the  thread  when  twisted  round  the 
needle  or  pin  ; this  secures  the  artery,  and  at  the  same  time  brings  the  lips 
of  the  wound  neatly  together.  See  Operative  Surgery • 

f OF  THE  EXACT  PLACE  OF  THE  OCCIPITAL  ARTERY. 

The  occipital  artery  is  found  immediately  under  the  mastoid  process ; 
from  under  the  insertion  of  the  mastoid  muscle  it  runs  backwards,  on  a level 
with  the  tip  of  the  ear,  under  the  insertion  of  the  trapezius,  and,  of  course, 
under  the  superior  transverse  ridge  of  the  occipital  bone.  On  the  side  of 
the  neck,  the  internal  jugular  vein  is  immediately  under  it;  it  is  under  the 
origin  of  the  digastricus  muscle. 

% Temporalis,  the  superficial  branches  are  two  in  number,  viz.  the  ante- 
rior and  posterior,  the  middle  also  arises  from  this,  but  is  under  the  fascia ; 
and  the  deep  Temporal  is  a branch  of  the  Arteria  Maxillaris  Interna. 


a 
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16.  Palpebralis  a branch  of  the  Ophthalmica  Cerebralis. 

17.  j Frontalis,  a branch  of  the  Ophthalmica  Cerebralis. 

18.  Infra-Qrbitalis , a branch  of  the  Maxillaris  Interna. 


Fig.  II. 

Showing  the  course  of  the  Internal  Maxillary  Artery.  The 
lower  jaw  is  taken  away,  the  Parotid  Gland  raised  up,  and  the 
dissection  of  the  External  Carotid  Artery  prosecuted. 

A.  The  Palate. 

b.  The  Parotid  Gland  dissected  back. 

1.  The  Common  Carotid  Artery. 

2.  The  Thyroid,  the  first  branch  of  the  External  Carotid. 

3.  The  Lingual  and  Facial  Arteries,  coming  off 

together. 

4.  The  continued  trunk  of  the  External  Carotid. 

5.  The  Pharyngeal  Artery. 

6.  The  Internal  Carotid  Artery.* 

7.  The  Anterior  Artery  of  the  Ear. 

8.  The  Transverse  Artery  of  the  Face. 

9.  The  Temporal  Artery. 

10.  The  Internal  Maxillary  Artery. 


* Internal  Carotid.  In  Dr.  Hooper’s  collection  of  preparations  there  is  a 
carious  example  of  the  ulceration  of  this  artery.  A man  intending  to  de- 
stroy himself,  attempted  to  swallow  pins  tied  together ; they  stuck  in  the 
pharynx,  and  in  time  penetrated  to  this  artery,  which  suddenly  cut  him  off. 
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The  principal  branches  of  the  Arteria  Maxillaris 
Interna,  are  the  following: 

r 11.  Ad.  Maxillaris  Inferior  A 
Temporalis  Profunda . 
Meningea  Media: f 
Alveolaris,  (to  the  upper 
jaw.) 

Infra  Orbitalis. 

Buccal  is. 

Nasal is.  J 

* Maxillaris.  This  artery  enters  at  the  posterior  foramen  of  the  lower 
jaw-bone,  and  courses  within  the  bone,  and  appears  on  the  chin,  coining  out 
through  the  mental  foramen.  See  what  is  said  on  the  bleeding  of  small 
arteries  from  bone,  in  my  Operative  Surgery.  In  pulling  the  last  Mo- 
laris  of  the  Lower  Jaw,  if  the  inner  plate  of  the  bone  be  broken  off,  and 
this  artery  torn  up  among  the  cells  of  the  bone,  the  patient  may  die  of 
bleeding. 

t Meningea.  This  artery  enters  the  scull  by  the  foramen  spinale  of  the 
sphenoid  bone,  and  is  the  same  that  makes  the  deep  furrow  in  the 
inside  of  the  Parietal  Bone.  See  Remarks,  Principles  of  Surgery,  vol.  ii» 
partii.  p.298.  Mr.  Walker  of  Edinburgh  communicated  to  me  a case 
where  an  arrow  shot  into  the  scull  wounded  this  artery. 

t Nasalis.  This  artery  being  a principal  one  of  the  exposed  Vascular 
Membrane  of  the  nose,  bleeds  profusely  in  cachexies,  w hen  a little  blood 
lost  may  be  full  of  danger.  Of  the  manner  of  stopping  this  haemorrhagy 
from  the  nose,  see  Operative  Surgery,  vol.  i. 
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Hate  VI 
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EXPLANATION 


OF 

PLATE  VI. 


♦ 


Being  a View  of  the  Course  of  the  Internal  Carotid  Artery f 
and  the  Vertebral  Artery , as  seen  upon  making  a vertical 
Section  of  the  Head . 

Fig.  I. 

a.  The  Upper  Jaw  Bone  ; part  of  it  is  torn  away. 

b.  The  Lower  Jaw  Bone;  all  the  angle  of  the  right-  side  is 

taken  away. 

C.  The  Tongue. 

D.  The  Antrum  Highmorianum,  torn  open. 

E.  The  Vertebrae  of  the  Neck,  cut  to  show  the  passage  of 

the  artery,  encased  in  the  bones. 

F.  F.  The  Scull-cap,  sawn  through  parallel  to  the  longitudi- 

nal sinus. 

g.  The  Falxj  which  divides  the  hemispheres  of  the  Brain. 
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h.  The  Longitudinal  Sinus. 

].  The  Fourth  Sinus,  returning  the  blood  from  the  lower 
sinus  of  the  falx,  and  from  the  vena  Galeni. 

K.  Right  Lateral  Sinus. 

L.  The  Tentorium,  which  covers  the  cerebellum,  and  sup- 

ports the  posterior  lobes  of  the  cerebrum. 

ARTERIES. 

1.  The  Common  Carotid  Artery. 

2.  The  Internal  Carotid  Artery. 

3.  The  External  Carotid  Artery. 

4.  The  Vertebral  Artery  ; the  processes  of  the  verte- 

brae being  cut  away. 

5.  The  last  and  violent  turn  of  the  Vertebral  Artery,  be- 

fore entering  the  foramen  magnum  of  the  occipital 
bone. 

6.  The  violent  contortions  of  the  Internal  Carotid  Artery, 

before  entering  the  scull. 

7.  The  point  of  the  Internal  Carotid  Artery,  where,  after 

making  its  turns  in  its  passage  through  the  bone,  it 
appears  by  the  side  of  the  sella  Turcica. 

8.  The  Ophthalmic  Artery,  derived  from  the  caro- 

tid. It  is  this  artery  which  is  seen  to  inosculate  with 
the  Facial  Artery,  in  the  preceding  Plate,  at  17  = 
fig.  1. 

9-  The  Thyroid  Artery. 

10.  The  Lingual  Artery. 

Jl.  The  Facial  Artery  cut  short;  it  is  seen  in  the  4th 
Plate,  fig.  9;  passing  over  the  jaw. 

12.  The  Continued  Trunk  of  the  External  Carotid  Artery ; 

it  is  about  to  divide  into  the  temporal  and  internal 
maxillary  arteries.  See  the  preceding  Plate,  fig.  2, 
(10.) 

13.  The  Temporal  Artery,  cut  short. 
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14.  The  Internal  Maxillary  Artery. 

15.  That  Branch  of  the  Internal  Maxillary  Artery,  which 

passes  into  the  lower  jaw. 

]6.  The  Great  or  Middle  Artery  of  the  Dura 
Mater  ; a branch  of  the  internal  maxillary. 
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EXPLANATION 


OF 

PLATE  VII . 


ARTERIES  OF  THE  BRAIN . 


DIVISIONS  OF  THE  BRAIN. 


A,  A.  The  Anterior  Lobes  of  the  Cerebrum. 

b.  b.  The  Middle  Lobes  of  the  Cerebrum. 

c.  c.  The  Posterior  Lobes  of  the  Cerebrum,  which  rest 

upon  the  tentorium. 

d.  The  Right  and  Left  Lobes  of  the  Cerebellum. 

e.  The  Medulla  Oblongata. 

f.  The  Optic  Nerves,  cut  at  their  union. 

g.  The  Corpora  Albicantia;  the  Infundibulum  is 

seen  betwixt  these  and  the  optic  nerves. 

h.  h.  The  Crura  Cerebrt. 

i.  The  Pons  Varolij,  or  Tuberculum  Annulare. 
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k.  The  Eminences  of  the  Medulla  Oblongata,  called  Cor- 

pora Pyramidalia. 

l.  The  Corpora  Olivaria. 

ARTERIES. 

1,  2.  The  Right  and  Left  Carotid  Arteries,  raised  with  the 
brain,  and  cut  off  as  they  rise  at  the  point  marked  in 
the  preceding  Plate  (7.),  that  is,  as  they  rise  by  the 
side  of  the  sella  Turcica. 

3,  4.  The  Right  and  Left  Vertebral  Arteries. 

5.  The  union  of  the  Vertebral  Arteries  to  form  the  Basilar 

# 

Artery. 

6.  The  Communicating  Artery,  or  Anastomosis,  betwixt  the 

Basilar  Artery  and  Carotid. 

7.  The  Union  of  Communication  betwixt  the  carotids  of 

each  side  by  the  anterior  artery  of  the  cerebrum ; 
these  anastomosis  6 and  7 form  the  Circle  of 
Willis. 

DIVISIONS  OF  THE  INTERNAL  CAROTID 

ARTERY. 

8.  The  Middle  Artery  of  the  Brain  passing  into  the 

Pis  sura  Silvii. 

9.  The  Anterior  Artery  of  the  Cerebrum. 


BRANCHES  OF  THE  VERTEBRAL  AND  BA- 
SILAR ARTERIES. 

10.  The  Posterior  Artery  of  the  Cerebellum  from 
the  Vertebral  Arteries, 
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1 ] . A very  considerable  branch  of  the  Basilar  Artery  to  the 
pons  Varolii  and  cerebellum,  which  however  has  no 
name. 

12.  The  Anterior  Artery  of  the  Cerebellum. 

13.  The  Posterior  Artery  of  the  Cerebrum. 

The  lesser  branches  of  vessels  seen  in  this  Plate  are 
not  distinguished  by  any  particular  name. 
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?late  nn. 


EXPLANATION 


OF 

PLATE  FILL 


THE  ARTERIES  OF  THE  ARM. 


a.  The  Clavicle. 

b.  The  Coracoid  Process  of  the  Scapula. 

c.  The  Pectoralis  Minor. 

d.  The  Pectoralis  Major. 

e.  The  Deltoides  seen  in  part. 

f.  The  Sternum. 

g.  The  Mamma  lying  on  the  Ribs. 

h.  The  Latissimus  Dorsi. 

i.  The  Triceps  Extensor  Cubiti. 

k.  The  Cora co-brach i ali s. 

l.  The  Biceps  Flexor  Cubit*. 

m.  The  Brachialis  Internes. 

n.  The  Inner  Condyle  of  the  Humerus. 

o.  The  Pronator  Teres, 
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p.  The  Supinator  Longus. 

o.  The  Mass  of  Flexor  Muscles  dissected  up. 

r.  The  Flexor  Carpi  Ulnaris. 

s.  The  Pisiforme  Bone. 

t.  The  Tendons  of  the  Fingers. 


ARTERIES. 


1.  The  Subclavian  Artery.* 

r2.  Three  Thoracic  Arteries. 


The  Extent  of  the  Ax  ill  a- 


3.  The  long  Thoracic  Artery 


ry  Artery  is  from  1 to<(  or  External  Mamma- 
9.p  RY  Artery. 

*4.  Subscapular  Artery. 
5.  Branches  of  the  Internal  Mammary  Artery  coming  through 
the  interstices  of  the  Cartilages  of  the  Ribs.J 


* To  cut  for  the  Subclavian  Artery,  I recommend  the  incision  to  be. 
begun  an  inch  from  the  inner  head  of  the  clavicle  ; then  carry  it  in  a direc« 
tion  slightly  deviating  from  the  line  parallel  with  the  clavicle,  towards  the 
acromion  scapulae.  The  second  incision  cuts  the  fibres  of  the  pectoralis 
major,  where  they  arise  from  the  clavicle  ; here  we  come  upon  a thick  bed 
of  cellular  membrane,  which  being  lifted,  we  find  the  great  subclavian 
vein,  with  the  cephalic  vein  joining  it;  under  this  vein,  and  a little  further 
backward  (more  under  the  clavicle,)  we  find  the  Artery. 

t If  we  have  to  turn  up  the  edge  of  the  pectoralis  major,  to  tie  the  axil- 
lary artery,  we  find  the  artery  on  the  inside  of  the  coraco  bracliialis ; the 
external  cutaneous  nerve  is  on  the  outside  of  the  artery,  the  radial  nerve 
on  the  inside  and  the  muscular  spiral  below  it ; the  vein  is  betwixt  the  ar- 
tery and  the  muscle ; higher  up  in  the  axilla  the  artery  is  involved  in  the 
plexus. 

I need  not  repeat,  that  in  these  descriptions  of  the  exact  seat  of  the 
arteries  I intend  that  they  should  enable  the  surgeon  to  avoid  them,  as 
well  as  to  cut  upon  them  and  take  them  up.  By  attending  to  the  above 
circumstances  I cut  a ragged  bah  out  from  behind  the  artery  and  nerves 
without  hurting  either.  Laceration  of  this  Artery,  Gooch. — White's  Cases 
by  Gunshot .- — Principles  of  Surgery,  292. 

} These  arteries  are  here  particularly  large  and  tortuous,  implying,  that 
before  the  woman’s  death,  the  gland  had  been  in  a state  of  activity;  pro- 
bably she  was  a nurse. 
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6.  Branches  from  the  Subscapular  Artery  to  the  MammaA 

7.  The  Posterior  Circumflex  Artery  coming  in  this 

example  from  the  Subscapular  Artery. 

8.  The  Anterior  Circumflex  Artery. 

9.  9.  The  Brachial  or  Humeral  Artery. 

10.  The  Superior  Profunda. 

11.  The  Lesser  Profunda. 

12.  An  Artery  called  IIs.  Anastamoticu s Magnus. 

13.  The  Brachial  Artery  at  its  bifurcation. f 

14.  The  Ulnar  Artery. 

15.  The  Radial  Artery. 

16.  16.  The  Radi  al  Artery.^ 

* Thus  we  see  that  in  the  operation  of  extirpating  the  cancerous  breast, 
arteries  will  throw  out  their  blood  from  all  the  sides  of  the  gland,  chiefly 
however  from  3 and  6. 

t Oblique  wound  of  the  humeral  artery  from  without.  Principles  of  Sur- 
gery, vol.  i.  p.  431.  To  find  the  Humeral  Artery  before  coming  so  low 
down  as  this,  we  may  make  the  patient  bend  the  other  arm  against  a 
force,  in  order  to  throw  the  expansion  of  the  Biceps  Muscle.  Having 
marked  its  place,  we  refer  it  to  the  wounded  arm,  and  make  an  incision 
along  the  inner  edge  of  the  Biceps  muscle,  or  rather,  I may  say,  just  where 
it  begins  to  throw  off  its  tendinous  expansion,  that  is,  two  fingers  breadth 
from  the  inner  condyle  of  the  os  humeri ; carry  the  knife  upwards.  We 
do  not  immediately  find  the  artery,  but  the  Radial  Nerve  covering  the  ar- 
tery 3 laying  the  nerve  aside,  we  find  the  artery  lying  betwixt  its  two  Venae 
Comites. 

For  the  operation  of  Aneurism  here,  and  the  nature  of  the  tumor  formed 
by  pricking  the  artery  at  the  bend  of  the  arm,  see  Operative  Surgery,  vol.  i. 
Aneurismal  Varix,  see  Medical  Observations  and  Inquiries.  Wounded  in  bleed- 
ing in  the  arm,  cured  by  compression  by  Bourdelot,  see  Principles  of  Sur- 
gery, vol.  i.  p.  205.  Spontaneous  cure,  Medical  Facts.  Lacerated  in  vio- 
lent exertion,  from  Saviard.  Principles  of  Surgery,  vol.  i.  p.372.  Case 
of  wound  by  fractured  humerus,  ibidem , 340.  I have  found  on  dissection 
that  the  surgeon  had  included  the  Radial  nerve  in  the  ligature  of  the 
humeral  artery.  I have  found  on  dissection  that  the  surgeon  had  put 
the  ligature  about  the  Radial  nerve,  mistaking  it  for  the  humeral  ar- 
tery. 

$ To  find  the  Radial  Artery  in  its  course  one-third  down  the  arm, — cut 
on  the  inner  edge  of  the  supinator  longus , first  through  the  thin  fascia — then 
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37.  The  branch  of  the  Radial  Artery  called  Superjicialis 
Vol&. 

18.  The  Radial  Artery  where  it  is  passing  under  the 

tendons  of  the  Extensors  of  the  Thumb. 

19.  The  deep  Palmar  Arch  formed  principally  by  the  Radial 

Artery. 

20.  The  Aa.  Magna  Pollicis,  a branch  of  the  Radial 

Artery. 

21.  The  Ulnar  Artery  lying  within  the  Flexor  Carpi Ul- 

nar is. # 

22.  The  Palmar  Arch  formed  by  the  Ulnar  Artery. 

23.  The  Branches  called  digitales  from  the  Superficial  Pal- 

mar Arch. 


lift  the  edge  of  the  muscle,  and  under  a second  fascia  you  find  the  Radial 
artery,  passing  over  the  tendon  of  the  pronator  teres . 

1.  To  take  up  the  Radial  artery  on  the  wrist,  we  cut  a quarter  of  an  inch 
from  the  radial  edge  of  the  Flexor  Carpi  Radialis.  A fascia  covers  the  ar. 
tery  here.  A small  nerve  (from  the  external  cutaneous ) runs  above  the  fas- 
cia. N.  B . The  insertion  of  the  Supinator  Radii  Longus  is  on  the  out- 
side, but  flat,  giving  no  mark  outwardly.  The  Extensor  Primi  Internodii 
Policis  comes  obliquely  over  the  head  of  the  Radius,  and  the  insertion  of  the 
Supinator. 

Wound  of  the  Radial  Artery.  White's  Cases . Artery  stopt  by  compres- 
sion. Scultitus . A very  bad  operation  by  O’Halleran.  Correctly  performed. 
Operative  Surgery,  vol.  ii.  351.  Principles  of  Surgery , vol.  i.  p.  190.  Ra- 
dial Artery  wounded  in  opening  an  abcess.  Operative  Surgery,  vol  ii.  p.  346. 
Arm  amputated  for  wound  of  the  Radial  Artery,  from  O’Halleran.  Princi- 
ples of  Surgery , vol.  i.  p.  191. 

* Ulnar  Artery.  In  the  middle  of  the  fore  arm  the  artery  lies  under  the 
fascia,  and  under  the  margin  of  the  Flexor  Ulnaris  and  Flexor  Digitorum 
Suhlimis,  rather  more  under  the  margin  of  the  last.  To  tie  the  artery,  we 
should  have  to  cut  down  betwixt  these  muscles.  The  Ulnar  Nerve  lies  on 
the  ulnar  edge  of  the  artery. 

Ulnar  Artery  tied  for  w ound  of  the  palm.  Principles  of  Surgery , 183. 

Ulnar  Artery  wounded  by  gunshot,  stops  with  slight  compression.  Opera- 
tive Surgery,  vol.  ii.  p.  341 ; in  a second  case,  ibidem.  Case  of  wound  of 
Radial  and  Ulnar  Arteries  by  gunshot,  ibidem,  p.  353.  ibidem,  p.  345. 
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24.  The  deep  Anastamosing  branch  of  the  Ulnar  Artery 

which  goes  under  the  tendons  of  the  palm  to  unite  with 
19,  and  form  the  deep  Palmar  Arch. 

25.  The  Arteria  Interossea,  a branch  of  the  Ulnar. 

(14.) 
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THE  ARTERIES  OF  THE  HAND. 


EXPLANATION 

OF 

PLATE  IX. 


a.  The  Flexor  Tendons. 

b.  The  Extensor  Primus,  Secundus, Tertius,  Pol- 

licis. 

c.  The  Tendon  of  the  Extensor  Carpi  Radialis  bre- 

yi  or. 

d.  The  Tendon  of  the  Extensor  Carpi  Radialis  lon- 

G I OR. 

1 . The  Radial  Artery  before  turning  from  the  wrist. 

2.  The  branch  to  the  wrist  and  palm  of  the  hand,  called 

SuPERFI  CIA  LIS  VoLiE. 

3.  The  Radial  Artery  where  it  lies  under  the  extensor  tendons 

of  the  thumb,  and  where  it  is  in  its  progress  to  the 
back  of  the  wrist.* 

* To  cut  for  the  Radial  Artery,  when  it  has  passed  from  the  fore  part  of 
the  wrist,  we  carry  the  knife  on  the  outside  of  the  insertion  of  the  Extensor 
Primi  Internodii  Policis , and  the  inside  of  the  Extensor  Ttrtii  Internodii  Po- 
licis.  Betwixt  these  tendons  the  artery  lies  very  deep,  and  over  it  the 
extreme  branch  of  the  Muscular  Spiral  Nerve.  We  find  the  artery  passing 
in  the  notch,  betwixt  the  os  scaphoides  and  the  trapezium.  This  artery  tied, 
see  Operative  Surgery. 
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4.  The  D orsalis  Carpi. 

5.  Dorsalis  Metacarpi. 

6.  Dorsalis  Pollicis. 

7.  The  Arteria  Magna  Pollicis. 

8.  The  Artery  continued  along  the  Thumb. 

9.  The  deep  division  of  the  Radial  Artery,  where  it  gives  off 

the  Anastamosing  branch,  which,  with  a branch  of  the 
Ulnar  Artery,  forms  the  deep  arch  of  the  Palm. 

10.  The  Radialis  Indicis. 

3 1 . The  Smaller  Artery  to  the  forefinger,  from  the  A.  Magna 
Pollicis.  This  is  sometimes  the  larger  branch  to  the 
fore-  finger. 
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EXPLANATION 

OF 

PLATE  X. 


THE  MESENTERIC  ARTERIES. 


A.  A.  The  Omentum  held  up,  and  bearing  the  great  Arch 

of  the  Colon. 

b.  The  termination  of  the  Intestinum  Ileon  in  the  Ca- 

put Coli. 

c.  Caput  Coli. 

d. e.  The  Arch  of  the  Colon,  which  stretches  across  the 

belly. 

f.  The  Sigmoid  Flexure  of  the  Colon. 

g.  The  Rectum. 

h.  The  Bladder  of  Urine. 

1.  The  Aorta. 

2.  The  Celiac  Artery. 

S.  The  root  of  the  Upper  Mesenteric  Artery. 

4.  The  great  Lash  of  Arteries  which  go  to  the  small  intestines. 

5.  The  Ileo-Colic  Artery. 

6.  The  Right  Colic  Artery. 

7.  The  Middle  Colic  Artery. 

B.  The  Lower  Mesenteric  Artery. 


38 


9-  The  Left  Colic  Artery;  this  forming  a great  inos- 
culation betwixt  the  Upper  and  Lower  Mesenteric 
Arteries. 

10.  The  Hemorrhoidal  Artery  descending  with  the 

Rectum  into  the  Pelvis. 

11.  The  Emulgent  Artery  of  the  left  side. 

12.  The  Spermatic  Artery. 

13.  The  Middle  Sacral  Artery. 

14.  The  Common  Iliac  Artery. 

15.  The  External  Iliac  Artery. 

16.  The  Internal  Iliac  Artery. 
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ARTERIES  OF  THE  THIGH, 


EXPLANATION 

OF 

PLATE  XL 

Being  a View  of  the  Arteries  of  the  fore  part  of  the  Thigh . 


a.  The  Upper  and  Anterior  Spinous  process  of  the  os  Ilii. 

b.  The  Pu  BES. 

c.  The  Tendon  of  the  External  Oblique  Muscle  of 

the  Abdomen. 

d.  The  Abdominal  Ring,  as  it  is  called. 

e.  The  Spermatic  Cord. 

f.  The  S a rt o r i u s Muscle;  it  is  displaced  a little,  towards 

the  outside. 

g.  The  Triceps  adductor  femoris. 

h.  The  Gracilis. 

i.  The  Vastus  Extern  us. 

k.  The  Rectus  Femoris. 

l.  The  Vastus  Internus. 
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m.  The  Crurjeus. 

N.  The  Anterior  Crural  Nerve.  It  lies  on  the  outside  of  the 


Femoral  Artery  (not  more  superficial  than  the  artery.) 
o.o.  The  Integuments  hanging  loose. 


ARTERIES. 

1.  Arteria  Iliaca  Externa.* 


2.  Aa.  Epigastrica,F  and  from 


this  sometimes  the  next  artery. 

3.  Aa.  Obturatoria. 

4.  Aa.  Circumflexa  Illi.J 


Its  branches  are 


* To  see  this  artery  the  tendon  of  the  abdominal  muscles  is  slit.  It  is  of 
consequence  to  observe  the  place  of  this  artery:  its  distance  from  the 
points  of  bone  at  a and  b,  and  the  possibility  of  cutting  through  the  tendon 
and  thrusting  up  the  Peritoneum,  so  as  to  tie  it,  as  in  Mr.  Abernethy’s 
operation.  See  Surgical  Observations  on  Local  Diseases  and  on  Aneurisms , 
by  JohnAbernethy,  p.  230:  Operative  Surgery , vol.  i.  tit.  of  Tying  the  External 
Iliac  Artery. 

f Epigastrica.  This  artery  passes  in  a direction  towards  the  Rectus  Ab- 
dominis, behind  the  Spermatic  Cord ; it  is  consequently  behind  the  neck 
of  the  Sac  in  Bubonocele.  Though  rarely,  yet  sometimes  it  happens,  that  the 
Hernia  comes  down  behind  the  Spermatic  Cord,  or  nearer  to  the  Pubes,  or 
even  so  as  to  split  and  separate  the  Vas  deferens  from  the  other  Spermatic 
Vessels  ; in  this  case  the  Epigastric  Artery  lies  on  the  inside  of  the  Sac.  I 
have  seen  this  artery  cut  in  the  operation  for  Hernia.  It  has  been  opened 
in  the  operation  of  Paracentesis  Abdominis,  and  the  patient  lost  by  a hsemor- 
rage  into  the  belly. 

Very  often  a considerable  branch  of  this  artery  courses  along  the  edge  of 
the  Poupart  ligament,  towards  the  Pubes.  Its  common  distribution  is  thus: 

1.  To  the  cord  and  cremaster  muscle. 

2.  Towards  the  back  of  the  os  pubis. 

3.  Principal  branch  ascending  upon  the  rectus. 

4.  Inosculating  with  the  Internal  Mammary. 

For  the  Anatomy  see  Tabul . Eustach.  xxv.  No.  ii.  37.  Inosculation,  tab. 
xxvii.  xii.  Haller  Fascic,  v.  p.  8.  Note  2.  Fascic  IV.  No.  12.  Murray,  Descrip. 
Arter.  in  Tabulas,  p.  89.  II.  Anatomy  of  the  Heart  and  Arteries,  by  John  Bell. 

t Obturator  Artery.  We  see  here  what  would  be  the  situation  of  the  Obtu- 
rator Artery,  if  a Hernia  should  descend  under  Paupart’s  ligament  in  a per- 
son having  this  distribution  of  the  Vessel.  See  Mr.  Cooper’s  tvork  on  Hernia , 
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5,  Arteria  Cruralis.#  Its  branches  are: 

'6.6.  Rami  Inguinales. 

7.  Ramus  major.f 

8.  Arteriae  pudendae.J 
s9.  Circumflexa  Externa. 

This  artery,  marked  9,  coming  from  the  Femoral  Artery, 
belongs,  in  a general  arrangement  of  the  arteries,  to  the 
Profunda,  but  I have  represented  it  as  it  was  in  the 
subject,  because  it  is  not  unfrequently  thus. 

10.  The  proper  external  Circumflex  Artery. 

1 1.  The  Aa.  Profunda  Femoris.§  Its  branches  are  : 

*'a  Irregular  branches. 

b 12.  Circumflexa  Interna. 
c 13.  Great  descending  inter - 
nal  branch. || 

d Transverse  or  External  Di- 
vision, which  in  this  subject 
came  off  from  the  great  fe- 
moral (9)  and  which  there- 
fore affords  the 
e Descending  Exter . Branch . 
Lf  Circumflexa  Externa , and 


< 


* Arteria  Cruralis,  fatal  wound.  See  History  of  the  Arteries , Anat.  of 
Human  Body , by  John  and  (Charles  Bell.-—  Gun-shot  wound  of  this  artery. 
Principles  of  Surgery,  vol.  i.  p.  275.— Lacerated  by  attempting  to  lift  a heavy 
weight.  Duncan’s  Commentaries. 

f Any  of  these  Inguinal  Branches  being  cut  near  to  their  origin,  may 
bleed  a patient  (already  perhaps  reduced,  as  by  mercury)  to  death. 

X The  largest  of  these  External  Pudic  Arteries , gives  out  its  blood  freely 
when  cut  in  the  operation  of  Scrotal  Hernia,  or  Extirpation  of  the  Testicle. 

§ Profunda  Femoris.  For  the  history  of  this  piece  of  anatomy,  see  Mr . 
John  Bell’s  Principles  of  Surgery,  vol.  i.  p.  251,  & seq.and  plates,  p.  253,  256. 
the  imperfections  of  Eustachius’ s,  tab.  xxv.  xxvi.  uncorrected  by  Albinuss 
has  been  the  cause  of  the  neglect  of  this  artery. 

||  Internal  branch.  We  ought  to  observe  the  course  of  this  artery  before 
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14,  15, 1 6.  The  Perforating  Arteries.  These  are  the  branches 
of  the  division  13,  they  pass  through  the  triceps,  and 
appear  among  the  hamstring  muscles. 

17.  The  Continued  Femoral  Artery,  or  Arteria  Super- 
ficialis  Femoris.#  Its  branches  are  few,  trifling, 
and  irregular,  to  the  parts  it  passes.  The  trunk  lies 
betwixt  the  tendons  of  the  triceps  G.  and  the  vastus 
internus  l.  and  inclines  backward  and  inward,  until  it 
perforates  the  tendon  of  the  Triceps  Muscle. 

Superficial  Femoral  Artery  has  three  branches. 

1.  Irregular  Branches  to  the  neighbouring  parts. 

2.  Rs.  Anastamoticus  Magnus.  This  is  the  first  considerable 

branch  which  the  Femoral  Artery  gives  off ; viz.  while 


the  triceps  muscle  and  its  great  size.  I have  known  it  give  way  in  the  ulcer- 
ation of  a gun-shot  wound  in  the  thigh.  The  hemorrhagy  was  so  great  that 
it  was  conceived  it  must  be  from  the  superficial  femoral  artery,  and  amputa- 
tion was  about  to  be  performed,  but  on  undoing  the  tourniquet,  the  bleeding 
did  not  return.  It  takes  the  same  general  course,  but  is  deeper  in  the  thigh 
than  the  femoral  artery. 

* Superficialis.  This  artery,  near  the  place  of  its  perforating  the  triceps, 
is  the  subject  of  one  of  the  most  important  surgical  operations,  the  opera- 
tion for  popliteal  aneurism.  In  dissection  it  may  be  well  to  make  this 
experiment:  place  a string  so  as  to  reach  from  the  superior  spine  of  the 
os  Illii  to  the  prominent  part  of  the  inner  Condyle,  mark  the  middle  of 
the  string,  make  an  incision  a very  little  towards  the  inside  of  it,  in  the 
direction  of  the  string ; first  you  come  to  the  Sartorius  Muscle,  next  laying 
that  aside,  to  a fascia,  which  stretches  from  the  triceps  to  the  vastus  internus  ; 
when  this  is  slit  up,  you  may  see  the  artery— observe  its  situation  in 
regard  to  the  vein,  the  nervus  longus,  and  the  sheath  which  surrounds  it.  This 
artery,  where  it  passes  the  triceps,  wounded  by  a splinter  of  the  bone. 
Principles  of  Surgery,  vol.  i.  p.  370,  plate  p.  373.  Lacerated  by  the  action 
of  the  muscles,  p.  321.  Wounded  by  gun-shot,  p.397,  from  Severinus. 
Wounded  by  the  point  of  scissors,  p.  390.— Wounded  with  a knife,  and 
suddenly  fatal.  Anatomy  of  the  Human  Body,  by  John  and  Charles  Bell , 
vol.  i. — Wounded  by  scissors.  Medical  Observations  and  Inquiries. 
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concealed  in  the  tendon  of  the  triceps.  After  the  ar- 
tery has  dipped  from  the  fore  part  of  the  thigh,  but  has 
not  yet  emerged  behind,  or  become  popliteal,  it  gives 
off  branches  which  are  improperly  called  perforantes. 
I enumerate  these  under  the  term, 

3.  Irregular  Popliteal  Branches , to  the  hamstring  muscles 
and  their  tendons. 
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ARTERIES  OF  THE  HIP  AND  HAM, 


EXPLANATION 


OF 


FLA  TE  XTL 


Representing  the  Dissection  of  the  Hip  and  back  part  of  the 

Thigh 


A.  The  os  Sacrum, 

B,  The  os  Coccygis. 

c.  The  os  Ilii. 

d.  The  os  Ischii. 

e.  The  Sacro-Ischiatic  Ligament, 
F.  The  Trochanter  major, 

g.  The  Rectum. 

h.  The  Bladder  of  Urine, 
i:  The  Prostate  Gland. 

K.  The  Bulb  of  the  Urethra. 

L.  The  Crura  Penis. 
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MUSCLES. 

m.  The  Gluteus  Maximus. 

n.  The  Gluteus  Medius. 

o.  The  Gluteus  Minimus. 

p.  The  Biceps  Flexor  Cruris. 
o.  The  Semi-membran osus. 

r.  r.  The  Triceps  Femoris. 

s.  The  Gracilis. 

t.  The  Vastus  Extern  us. 

w.  The  Sacro-ischiatic  Nerve. 

ARTERIES. 

].  Arteria  Glutea.#  It  is  seen  here  coming  out  from 
under  the  Sacro-ischiatic  notch,  and  immediately  di- 
viding into  these  branches: 

n a.  Muscular  branches  within 
the  pelvis  and  at  its 
exit. 

b.  Rs.  Superficialis : viz.  un- 

der the  gluteus  maxi- 
v V mus. 

c.  R\  Ascendens:  viz.  under 

the  gluteus  medius. 

d.  Rs.  Transversus:  viz.  un- 

der the  gluteus  medi- 
us, and  forward. 


* Gluteal  Artery.  An  Aneurism  from  a wound  of  this  artery,  in  conse- 
quence of  a man  sitting  down  with  large  shears  in  his  pocket,  which  ran  into 
his  hip.  Discourses  on  Wounds , by  Mr.  John  Bell. — A Case  by  Professor 
Jeffery,  where  the  patient  died  by  the  bursting  of  the  tumour.  See  Princi - 
pies  of  Surgery,  vol.  i.  p.  424.  In 


£.  Arteria  IschiaticaA' 


Within  the  pelvis,  and  in  its 
passage  out,  this  arte- 
ry brandies  to  the  blad- 
der, rectum,  and  neigh- 
j bouring  muscles:  on  the 
hack  of  the  pelvis,  to 
the  glutei,  to  the  great 
nerve,  to  the  lesser  mus- 
cles of  the  thigh  bone,  in 
many  profuse  branches. 

3.  Arteria  Pudica  Communis, f where  it  is  seen  on 
the  back  of  the  Pelvis.  It  enters  again  under  the  Is- 
chiatic  ligament. 


In  case  of  a wound  of  this  artery,  and  the  consequent  formation  of  a 
false  Aneurism,  the  Surgeon,  after  puncturing  the  tumour,  has  to  push  his  fin- 
ger deep  amongst  the  blood  until  he  arrive  at  the  trunk,  as  it  turns  over  the 
notch  of  the  Ilium — Compressing  it  there,  he  may  gain  time.- — For  this  rea- 
son I wish  to  point  my  readers’  attention  to  the  place  where  the  trunk 
turns  over  the  bone. 

* The  Ischiatic  Artery  being  equally  liable  to  accident  with  the  Gleuteal 
Artery,  it  may  be  veil  to  look  to  the  subject  after  the  following  descrip- 
tion of  its  place. 

To  hit  upon  the  ischiatic  artery  as  it  comes  out  from  the  pelvis, 
begin  the  incision  by  the  side  of  the  sacrum,  three  fingers’  breadth  from  the 
posterior  spinous  process  of  the  ilium ; and  carry  it  down  in  the  length  of 
the  fibres  of  the  gluteus  maximus,  to  the  outside  of  the  tuberosity  of  the 
ischium.  Even  in  a thin  man,  the  artery  lies  two  inches  deep.  Now, 
pushing  in  the  finger  as  if  under  the  sacrum,  we  there  feel  the  acute  edge  of 
the  sacro-sciatic  ligament;  on  the  lower  margin  of  the  sacro  sciatic  hole, 
(which  is  distinctly  felt  with  the  finger  amongst  the  looser  parts,)  the  artery 
is  felt  crossing  the  ligament  obliquely near  it,  upon  its  outer  side,  are 
some  lesser  nerves  ; the  great  sciatic  nerve  is  removed  an  inch  from  it. 

f The  Pudic  Artery.  The  branch  which  is  seen  in  the  Plate  to  cross  the 
Perineum,  is  necessarily  cut  in  the  operation  of  lithotomy.  Often  I may  venture 

to 
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4.  The  Pudica  Communis,  where  it  is  on  the  inside  of 
the  os  Ischii.  Here  the  artery  divides  into  these 
branches : 


a.  Hemorrhoidea  Externa. 

b.  Perinea  Superficialis. 

c.  Transversalis  Perenei. 

d.  Profunda  Penis, 
from  which  last  comes  off 

e.  The  Superficialis  Penis. 

f.  The  Artery  of  the  Bulb. 

g.  The  deep  Artery  of  the 
Cavernous  Substance. 

5.  Is  the  artery  entering  the  Bulb  of  the  Spongy  body  of  the 


Urethra. # 


6.  A Branch  of  the  Arteria  Circumflexa  interna, 

inosculating  with  the  Gluteal  Artery. 

7.  A branch  of  the  Obturatoria.  It  inosculates  with  the 

Ischiatic  Artery. 

8.  A large  perforating  Artery,  a branch  of  the  Profunda. 

9.  Another  large  perforating  Artery — from  the  Profunda. 

10.  A Third  Perforating  Artery. 


to  say  the  principal  artery,  where  it  lies  close  on  the  bone,  is  cut  in  this 
operation.  See  Operative  Surgery , vol.  i.  where  the  Artery  of  the  Bulb 
enters  (at  5),  I am  pretty  certain  that  it  has  been  opened  by  the  caustic, 
in  a case  of  Stricture,  since  I have  been  consulted  by  a patient,  after  re- 
peated Hemorrhage,  for  three  weeks  after  the  caustic  had  been  applied. 
See  my  Letters  on  the  Diseases  of  the  Urethra. 

* Betwixt  the  Branches  of  Arteries,  2,  6,  7,  8,  9,  there  are  free  inos- 
culation which  preserve  the  limb  alive,  though  the  main  artery  be  tied 
on  the  fore  part  of  the  Thigh  or  in  the  Groin  : see  some  observations  on 
the  Course  of  Circulation  when  the  main  artery  is  tied.  Operative  Surgery, 
vol.  ii. 
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11.  Arteria  Poplitea*  or  main  artery  of  the  limb 
after  coming  through  the  tendon  of  the  Triceps 
muscle. 


* Arteria  Poplitea , Wounded  by  a Sabre  : Principles  of  Surgery , p.  32 8. 
Wounded  by  the  sharp  projection  of  the  femur  after  fracture : Operative 
Surgery , vol.ii.  357.  * 
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EXPLANATION 

OF 

PLATE  XIII. 


ARTERIES  OF  THE  LEG. 


Muscles,  &c. 

a.  The  Vastus  Internus. 

b.  The  Vastus  Externus.  Betwixt  these  two  muscles 

is  the  tendon  of  the  Rectus  femoris. 

c.  The  Patella  or  knee-pan,  on  each  side  of  which  are 

seen  the  Condyles  of  the  Femur. 

d.  The  Biceps  flexor  Cruris. 

e.  The  Ligament  of  the  Patella. 

f.  The  Head  of  the  Tibia, 

g.  The  Gastrocnemius. 

h.  The  Soleus. 

♦ 

i.  The  Ti  bialis  Anticus. 

k.  The  Peroneus  longus. 

l.  The  Extensor  Digitorum  Communis. 

m.  The  Extensor  Pollicis. 

n.  The  Extensor  Brevis  Digttorum  Pedis. 

o.  The  Malleolus  Internus  or  lower  head  of  the 

Tibia. 

p.  The  Malleolus  Externus,  being  the  extremity  of 

the  Fibula^ 


ARTERIES. 

(Arteries  encircling  the  kriee  joint :) 

1.  Arieria  Superior  Patella-.  (Haller). 

2.  Articular  is  Superior  Externa. 

3.  Articularis  Inferior  Externa. 

4.  Articularis  Superior  Interna . 

5.  Articularis  Inferior  Interim. 

6.  Recur  rens  Tibialis. 

7.  7.  Arteria  Tibialis  Awterxor,  many  branches  are 

seen  going  off  from  this  artery  to  the  Tibialis  Anticus 
muscle  and  the  Extensors  of  the  toes,* 

. Malleolaris  Interna. 

9-  Malleolaris  Externa . 

10  Tar  sea. 

11.  Metatarsea. 

12.  Ramus  Arteria  tibialis  Anastamoticus.  This  is  the 

great  anastamosing  branch  of  the  tibialis  descending 
to  unite  with  the  tarsal  arteries  in  the  sole  of  the  foot. 
It  passes  betwixt  the  metatarsal  bones  of  the  great 
toe,  and  that  which  is  next  to  it. 

13.  Ramus  Dorsalis  Pollicis  or  Halucis, 


* Arteria  tibialis  Anterior.  This  artery  lies  so  under  the  projection  of  the 
Tibia,  that  it  is  not  often  wounded;  yet  it  may  be  cut  by  a deep  wound, 
and  the  student  ought  to  observe  how  it  lies  under  the  Fascia  and  muscles. 

u The  Anterior  Tibial  Artery  comes  through  betwixt  the  bones,  one  inch 
u below  the  projection  of  the  knob  of  the  Fibula.  To  find  it,  we  cut  through 
“ the  strong  fascia  which  is  extended  betwixt  the  Tibia  and  Fibula ; we 
H then  cut  by  the  edge  of  the  Peronem  longus,  and  follow  the  partition  fascia 
11  which  is  betwixt  this  muscle  and  the  head  of  the  Extensor  Digitorum  Com- 
“ munis.  This  partition  carries  us  deep,  and  we  find  the  artery  lying  on 
u the  interosseous  ligament.” 

When  the  artery  is  to  be  tied  lower  down,  after  slitting  up  the  fascia,  we 
must  cut  betwixt  the  Tibialis  Anticus  I.  and  Extensor  Pollicis  M. 
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EXPLANATION 

OF 


PLATE  XIV 


This  Plate  exhibits  the  Arteries  on  the  back  part  of  the  Leg 

and  Sole  of  the  Foot. 

a.  The  inside  of  the  knee. 

b.  The  Tibia. 

c.  The  heel,  or  os  calcis. 

n.  The  tendo  Achillis,  being  the  tendon  of  the  following 
muscles,  viz. 

e.f.  The  Gastrocnemius  Muscle, 
g.  The  Soleus  Muscle. 

ARTERIES. 

1.  The  Popliteal  Artery.* 


* Popliteal  Artery.  Wounded  on  the  fractured  end  of  the  femur:  Ope - 
rutive  Surgery . Wounded  by  a splinter  of  the  tibia : Principles  of  Surgery  9 
under  the  head  of  Aneurism. 
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2.  The  branches  of  the  Popliteal  Artery,  called  Surales » 
They  go  to  the  heads  of  the  Gastrocnemius  Muscle. 

N.  B.  The  Articular  Arteries  are  concealed  here.  They 
are  five  in  number ; two  Superior  Articular  Ar- 
teries, which  encircle  the  joint,  two  Inferior  Arti- 
cular Arteries , which  encircle  the  lower  part  of  the 
joint,  and  one  which  is  irregularly  distributed  to  the 
back  of  the  knee  joint. 

3-  Anterior  tibial  Artery. 

4.  The  division  of  the  artery  into  the  posterior  tibial  and  fibu- 

lar  arteries. 

5.  The  Fibular  Artery 

6.  The  posterior  Tibial  Artery: f 


* To  cut  for  the  Fibular  Artery- 

u To  find  this  artery,  two  hands’  breadth  from  the  heel,  cut  betwixt  the 
(i  Gastrocnemius  and  the  Peroneus  Longus,  i.  e.  on  the  out-side  of  the 
11  Gastrocnemius  where  it  is  becoming  tendinous ; turn  up  the  edge  of  the 
u tendon  ; you  then  find  the  Flexor  Pollicis  covered  with  its  sheath. 

“ If  you  seek  for  the  Fibular  Artery  by  going  deep  in  the  leg  without 
“ piercing  this  Fascia,  or  sheath,  you  find  the  Tibial  Nerve,  and  may  come 
“ on  the  Tibial  Artery.  To  find  the  Fibular,  then,  we  cut  down  by  the 
side  of  the  bone  (Fibula)  and  raise  the  fibrous  origins  of  the  Flexor  Pol- 
1 licis.  We  then  find  the  artery  by  the  acute  edge  of  the  bone  lying  on 
“ the  Interosseous  Ligaments,  accompanied  only  by  its  venae  comites.” 

t Posterior  Tibial  Artery.  To  take  up  the  Posterior  Tibial  Artery : 

11  For  complicated  wounds  in  the  sole  of  the  foot,  this  artery  may  require 
u to  be  taken  up  behind  the  Ancle-Joint,  and  before  it  pierces  under  the 
“ Abductor  Pollicis  Pedis.  We  shall  be  directed  to  the  exact  place  by 
<£  observing  the  lowest  projecting  part  of  the  Tibia.  The  tendons  which 
“ run  close  upon  this  tuberosity  of  the  bone,  are  the  Tibialis  Posticus,  and 
“ Flexor  Communis ; the  first  lies  so  closely  braced  to  the  bone  in  its  parti* 
u cular  sheath,  that  it  will  not  be  observed  ■ the  artery  runs  a little  nearer 
the  heel  than  the  tendon  of  the  Flexor  Communis,  a Fascia  braces 
<£  down  the  artery,  and  the  nerve  is  under  the  Artery.” 

Operative  Surgery , vol.  ii.  page  337 — 8. 
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7.  Calcanea , a branch  of  the  posterior  tibial  artery  to  the 

heel. 

8.  The  division  of  the  Posterior  Tibial  Artery , into  the 

Plantar  Arteries. 

9.  The  Internal  Plantar  Artery. 

10.  The  External  Plantar  Artery . 

11.  The  division  of  the  last  to  the  toes. 


FINIS. 


J.  M'CREEitY,  Printer, 
Black-Horse-court, Fleet-street,  London. 
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